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Elevating Hydraulic Riveter. 

We illustrate herewith a new type of hy- 
draulic riveting machine, which has just 
been made by R. D. Wood & Co., for the 
Pencoyd Iron Works. 

The machine is intended for riveting 
up lattice and other forms of girders, and 
its chief novelty consists of the method 
employed for adjusting the dies to the 
various rivets. The machine is sunk in 
a pit, out of which it rises to a greater or 
less extent, according to the position of 
the rivet being driven. The girders oper- 
ated upon are carried on trucks which run 
on floor tracks perpendicular to the center 
line of the dies. The girder rests on edge 
in a vertical plane on these trucks, and the 
adjustment lengthwise of the girder is 
effected by the movement of the trucks 
on the track, while the adjustment ver- 
tically is made by elevating or depressing 
the entire riveter to a point which will 
bring the dies in the position required. 
This movement is accomplished by water 
pressure acting in the hydraulic cylinder 
shown between and below the main frame 
castings. A ram from this cylinder pro- 
jects upward and is secured to a shoe- 
shaped casting which rests upon the edge 
of the pit and serves as a guide to insure 
true movement and position of the upper 
end of the machine. The ram also pro- 
jects through the bottom of the cylinder, 
and rests upon a foot casting which car- 
ries the weight of the machine. The lower 
end of the ram thus acts as a guide to the 
lower end of the machine. The two rams 
are in one piece, but are different in diame- 
ter and differential in action—the weight 
of the moving parts of the machine being 
carried by the water pressure acting on 
the difference of area. At the right of the 
machine will be seen an arrangement of 
telescopic tubing by which water is sup- 
plied to the machine and the exhaust water 
is taken away. 

In the foreground, with the workman 
leaning against it, will be seen an inten- 
sifier for increasing the pressure of the 
water when driving large rivets. The 
die-closing ram is proportioned to close 
I-inch rivets with the regular service pres- 
sure; but should it be necessary to handle 
14-inch rivets, the intensifier is brought 
into action. By properly manipulating 
the operating valves, the service water is 
sent to the intensifier instead of the rivet 
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ram, the water from the delivery side of 
the intensifier going to the riveting ram 
and giving an increase of power to the 
rivet of about fifty per cent. The change 
to the use or disuse of the intensifier will be 
seen to be instantaneous, and it insures a 
large saving in water, when driving I- 
inch rivets, over what would be used were 
the rivet ram made large enough to do 
14%4-inch work with the service pressure, 
since that construction would involve 
throttling the water for all rivets below 14 
inches. The intensifier consists of a small 
fixed ram and a larger moving ram—the 
latter being hollow and forming the cylin- 
der for the former. In use, the service 
pressure is admitted to the bottom of the 
main intensifier cylinder, when, in con- 
sequence of the difference in area of the 
two rams, a much heavier pressure is 
produced in the interior of the moving 
ram, which pressure is delivered to the 
riveting ram. 

The operation of the machine is con- 
trolled by the hand levers shown, the 
operator standing on a platform attached 
to the machine and riding up and down 
with it—thus remaining in a constant 
position relative to the rivet being driven, 
no matter where it may be located. 

The whole scheme is a new departure 
in riveting up girders, and is an extremely 
interesting application of hydraulic pres- 
sure—others of which we have had occa- 
sion to notice in recent numbers. 
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Fig. 33.. INSPECTOR’S TESTING LATHE. 


A Manufacturing Machine Shop—V. 


[CONCLUSION. ] 


Fig. 33 shows an “inspector’s lathe,” 
devised for facilitating the inspection of 
all the round rapidly turning parts of the 
separators. All the fast running work, or 
most of it, is finished by grinding on 
Brown & Sharpe grinders, and every 
piece is inspected for truth. This in- 
spection can be done in a lathe, but causes 
great delays in changing arbors, as each 
arbor must be tested when put in place 
ready for testing work. To meet this 
condition this novel testing lathe was 
designed, consisting of eight vertical, fric- 
tion-driven spindles in eccentric spindle 
sleeves, arranged in an arc concentric with 
a driving disk rotating under a stationary 
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Fig. 35. OFFSET TURRET LATHE FOR TAPER WORK. 


horizontal, flanged, circular iron table. 
These eight spindles carry at their tops 
solid chucks and arbors, ground accur- 
ately to size, which take the parts to be 
tested. Any spindle can be brought into 
contact with the edge of the horizontal 
driving disk and rotated at its fit testing 
speed, by turning its eccentric sleeve by 
means of short handle clearly shown in 
the figure. The testing is done by a bell- 


crank ball-ended indicator, the long hori- 
zontal end of which stands still only when 
the piece under test is dead true. This 
indicator lever is pivoted to a little stand 
of its own, and is free to be moved any- 
where on top of the finished, horizontal, 
stationary, flanged plate which stands over 
the spindle driving disk. The drive is 
had by the small rope seen coming down 
at the left rear of the machine, which 
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passes under idlers and round a sheave on 
the driving-disk vertical shaft. The great 
economy and certainty attending the use 
of this machine will be at once evident to 
any inspector who has ever had to pass 
on inside and outside truth of small work. 

At the outset, the taper bores of the 
wheel hubs, and the tapered seats on the 
shafts to fit these bores and at the same 
time place the wheels in their correct end- 
long positions on the shafts, gave no end 
of trouble. The difficulty with the hubs 
was met by careful gaging, but the taper 
seats on the shafts went astray all the 
same. To meet this it was decided to do 
no turning of the taper parts of the shafts 
on centers; the shafts were cut off, cen- 
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structive range of the machine, and hence, 
with the end position of the true, collet- 
chucked shaft assured, can put a taper of 
determined length and end diameters at 
any place on the exposed part of the shaft. 
The common screw-machine cut-off slide 
is fitted with a three-position turret and 
three tool posts, thus giving with the six 
turret tools nine cuts in fixed positions. 
Fig. 37 shows this offset turret lathe at 
work on the taper end of the shaft, project- 
ing from the end of the large collet in the 
live spindle. The view is taken from back 
and rear of the tool, and shows the three- 
cornered cut-off-slide turret and tools and 
the offset turret quite distinctly. The 
light was such (owing to the needless 





Fig. 37. OFFSET TURRET LATHE PRODUCING TAPER: WORK. 


tered, turned straight and ground true; 
then for the tapers the offset turret lathes 
were built as shown in Figs 35 and 36. 
These lathes (“Special No. 6 Screw Ma- 
chines for De Laval Shops” is the label 
on the back of the Brown & Sharpe pho- 
tographs) have through collets in the spin- 
dles, with the usual fast and slow screw- 
machine spindle drive, and these through 
collets are fitted to take the separator 
shafts to a rear end, or in-the-spindle end- 
stop for the end of the shaft; the tools are 
carried in a turret set considerably more 
than half the turret diameter to the rear of 
the spindle, and carried on a slide which 
travels on swiveled ways, like the swiveled 
table of the Brown & Sharpe universal 
grinder. The cutting tools are carried 
partly in this turret, their working posi- 
tion being fronting the operator, instead 
of fronting the live spindle, as in case of 
an ordinary screw machine, so that they 
have the precise action of ordinary slide- 
rest-carried lathe tools. The turret tools, 
obviously, can travel at any angle to the 
axis of the live spindle within the con- 


side windows) as to make this the best 
view which could be photographed. 

Fixed cutters are the rule throughout 
the shop, the tool holders used in the 
screw-machine turrets being often elabo- 
rate and always designed with the utmost 
care for efficiency, and the gages for work 
in progress are also examples of perfect 
adaptation; and with every. effort for 
exactness there is coupled what is not al- 
ways present with tools for a high-grade 
production, every possible advantage for 
securing a large output. 

The general arrangement of the groups 
of tools is such as to constantly pass the 
work from the rough stock stores at the 
south end of the machine shop to the in- 
spectors of finished parts at the extreme 
north end; from the inspectors the passed 
work goes to the finished parts stores in 
the south end of the north building; be- 
yond these finished part stores come the 
painting and japanning shops, next the 
assembling, and last of all the running test 
floors and the boxing and shipping de- 
partments. | 
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Workmen whose job tickets show a 
steady deficiency caused by spoiled work 
are interviewed in three general forms: 
The first interview is a cordially friendly 
examination of the operation, and includes 
the asking of the workman’s opinion as to 
the fitness and accuracy of the tools used 
by him; all suggestions of possible use 
are credited, and, if of real value, adopted; 
this gives the man a personal interest in 
the job. If the loss continues, after the 
hand approves his tools, at a second in- 
terview surprise is expressed that a man 
of so much intelligence and ability should 
cloud his reputation by permitting any- 
thing short of perfect work to stand as his 
production. If the loss still continues, 
the man is either transferred or dis- 
charged, but the second interview is 
usually sufficient, as most workmen will 
make an effort if they are once told that 
the superintendent considers them mark- 
edly capable of good performance. Most 
of the De Laval “help” was made from 
native material, which is abundant every- 
where so long as faithful obedience to 
orders is about the only essential qualifica- 
tion. When it comes to independent ac- 
tion on original lines, then the material is 
not abundant anywhere. 

The general views of the machine-shop 
interior taken in 1892-1893, will give a 
more perfect idea of the De Laval manage- 
ment than any words could convey. These 
have already appeared in previous articles; 
two views of the assembled work or com- 
pleted stock rooms are here given as a 
fitting conclusion to this account of this 
example of what a machine shop can be 
made to look like when in the crush of 
production up to its full capacity. All of 
the interior views were taken without spe- 
cial preparation of the shop, and show 
simply the everyday appearance of the 
various departments in the year 1893. 
They show how a fit design of shop and 
suitable system of operations, and an eye 
for that which is harmonious, can pro- 
duce even in a machine shop that effect 
which is born of the union of perfectly 
adapted means with orderly use. 

To the eye of the humanitarian, these 
shops appeal strongly as comfortable 
places in which men can work; and to the 
emotionless and unsympathetic eye of 
capital—that cold, auriferous organ which 
sees nothing save bankable results—such 
shops offer the supreme good of the larg- 
est return for the smallest outlay. 


Aaa 
What the Hot Weather Did. 


An esteemed correspondent in a recent 
communication says: “I am aware that 
there has been some very hot weather in 
New York, but I did not think it could 
have been enough to cause the ‘American 
Machinist’ to take off its cover.” It was 
not on account of the hot weather. The 
fact is that we have just taken off our coat 
because we are getting down to business, 
and we mean to keep it off hereafter. 
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Machinery Bearings.* 

This paper presents the results of ex- 
periments upon the frictional resistance of 
shafts under varying loads and different 
conditions. 

Figs. 1 and 2 show side and end views, 
respectively, of the testing machine used. 
The central shaft was supported by two 
pillow blocks, and the experiments were 
made upon journals 10 inches and 4 inches 
diameter, upon the same shaft and within 
the pillow blocks. A saddle resting upon 
the upper bearing was connected, through 
four bolt-compressing springs, to a plate 
under the lower bearing. The pressure 
was regulated by the tension of the 
springs, and there was always a greater 
pressure upon the upper bearing, due to 
the weight, which in these experiments 
was about 1,600 pounds. The saddle was 
free to turn a little way with the shaft, 
when a spring balance at the side would 
indicate the pull due to the friction. 

The first experiments were with a pair 
of 10x 16-inch bearings, with two oil 
holes on the top center line. They were 
tted yz; inch diameter larger than the 
journal, and they would not run cool with 
the weight of the saddle alone. A chan- 
nel cut from one oil hole to the other did 
little good. When oil was thrown upon 
the journal at the openings between the 
bearings they began at once to sustain 
loads, but the oil issued from the top 
holes. As a sufficient pressure could not 
be applied to these large bearings, the ex- 
periments were continued with bearings 4 
inches diameter, where pressures up to 
2,300 pounds per square inch were re- 
corded. The surface of the bearing was 
dressed, and when replaced it would take 
oil rapidly at the holes, instead of deliver- 
ing it as before. A gage showed a vacuum 
of 30 inches, where previously a high pres- 
sure had been recorded, and it still ran 
cool and well. The back of the bearing 
had been planed, but it was slightly con- 
vex, and the center of the bearing had 
taken all the load and had been worn by 
it. When the load was removed that part 
of the bearing sprang back, and the sur- 
face around the holes did not then touch 
the shaft. Continued experiments pro- 
duced a bearing which showed a pressure 
in the center hole when put on one way, 
and a vacuum at the same hole when re- 
versed. 

An arrangement was then set up, Fig. 3, 
showing how oil acts to lubricate a bear- 
ing. Oil slowly poured on a revolving 
shaft accumulates in a thick ring, most of 
which can be wiped off by the hand. The 
first film adheres firmly to the shaft, and 
each successive film outside of that has 
less adhesion, and finally centrifugal force 
entirely overcomes this friction and the 
oil flies off. In Fig. 3 the circle repre- 
sents a shaft, with a flat plate upon it. 
However light the plate, its contact im- 
mediately affects the ring of oil, and unless 





*Abstract of a paper by John Dewrance, Assoc. 
Memb. Inst. Civ. Eng. 7J , 
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it stops all the oil from passing round, it 
must float upon what remains. There 


must be a film of oil, at a sufficient pres- 
sure per square inch, acting upon the 
narrow surface of contact, to support the 
total load upon the plate. If the load on 
the plate is a light one, the adhesive force 
of the oil is sufficient, when increased by 
the inclined plane, to produce the pres- 
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Fig. J 
FRICTION TESTING MACHINE. 


sure required to lift the plate and carry 
several films around with the shaft; but 
as the load is increased, fewer films are 
able to pass, until the point is reached 
where the surfaces abrade each other for 
want of lubrication. 

A bearing that exactly fits the shaft all 
the way round will not run cool, and the 
well-known fact that a bearing must not 
be tight at the side indicates that the 
inclined plane must exist in some form 
or other. All successful bearings are 
constructed with an inclined plane in some 
form, and the load that a bearing will sus- 
tain is determined by the inclination. If 
the angle is sharp, it will not multiply the 
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Fig. 2 
FRICTION TESTING MACHINE. 


adhesion of the oil so much as if it is 
more gentle. By suitably adjusting the 
inclination, it has been found possible to 
pump oil between the surfaces to a pres- 
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sure of as much as 3,000 pounds per square 
inch, 

The composition of the metal of the 
bearing surface has little or no influence 
on the load that the bearing will support. 
Bearings composed of a metal that may, 
under certain circumstances, seize at a 
pressure of 20 pounds per square inch, . 
have been run with a load of more than 
3,000 pounds per square inch, and many 
different kinds of metal have been used 
in bearings that have run loaded to more 
than I ton per square inch. The experi- 
ments leave no doubt that, so long as a 
bearing runs fairly cool, the surfaces of 
the shaft and bearing are separated by 
films of oil. If the number of films is 
small it is possible to have considerable 
heating without actual seizing, but if the 
films of oil are entirely absent the sur- 
faces adhere or seize at once. The sim- 
plest example of this kind of adhesion is 
afforded by the abrasion of an iron sur- 
face by a piece of brass. The crystals of 
the iron tear out crystals from the brass. 
By burnishing the iron surface this ten- 
dency is reduced to a minimum, and by 
corroding the surface chemically it is in- 
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Fig. 3 
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THEORY OF LUBRICATION, 


creased to a maximum. If the pressure 
and speed are low, a great deal of brass 
can be torn from the high places of a 
bearing, especially if there is a good sup- 
ply of oil. 

When a bearing that has worn to a sur- 
face is allowed to rest upon the shaft 
without the intervention of a film of oil, 
and the crystals of the bearing adhere to 
the shaft, they must make an elevation on 
the shaft that would prevent it being 
turned except by a force sufficient to lift 
the load on the bearing to the height of 
the elevation due to the crystals. This 
would concentrate the whole load on this 
elevation, with the result that more crys- 
tals would be dragged out. If the load 
is very great, say more than 1 ton to the 
inch on an 8 x 4-inch bearing, seizure has 
occurred with a suddenness almost start- 
ling; but the presence of oil in some parts 
of the bearing, and the lower loads used 
in practice, generally make the seizing 
more gradual. 

A piece of iron will not leave a mark 
upon a surface softer than itself; it be- 
comes coated with the softer metal. If 
the bearing is of a material of which the 
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crystals are individually stronger than 
those of the shaft, the crystals of the shaft 
adhere to the bearing, which, being sta- 
tionary, causes the crystals to be heaped 
up in one place instead of being carried 
round and spread over the whole circum- 
ference of the shaft. This is the reason 
that the seizing of a cast-iron bearing is 
often attended with such disastrous re- 
sults, and there can be no doubt that the 
softer the metal of the bearing the safer 
is the shaft from injury from seizing. 
Many hundreds of experiments were made 
upon the machine with soft-metal bear- 
ings without injury to the shaft, but when 
similar experiments were attempted with 
hard bronze bearings the shaft was sev- 
eral times injured and had to be turned. 

It is possible under some circumstances 
to provide sufficient lubrication without 
intermission. When this is the case the 
shaft revolves in oil, and it is surprising 
with what a small power a heavy load can 
be supported and how small the destruc- 
tion of the surfaces may be under these 
conditions. If it is accepted that, so long 
as a bearing works cool and shows no 
sign of seizing, the surface and shaft are 
separated by films of oil, it is at first sight 
difficult to see how either metallic surface 
can wear away. In some cases the oil 
contains grit, which is carried between the 
surfaces wnd scratches them. It has been 
proved on the testing machines that dust 
that will float in a quiet atmosphere is 
usually less in bulk than the thickness of 
the film of oil. 

The corrosive effect of the oil itself on 
the surfaces does not appear to have been 
hitherto recognized. It was first ob- 
served when experimenting with a pair 
of bearings of pure lead upon the 10-inch 
shaft. Olive oil was used, but after pass- 
ing through the bearing several times it 
became black and thick. This oil, after 
filtration, was composed of 16 per cent. of 
oleate of lead, 9.57 per cent. of oleic acid, 
and 74.62 per cent. of olive oil and glycer- 
ine. Oil of the same quality was then run 
through bearings composed of hardened 
tin, which were found to be but little af- 
fected. Disks of the metals used in the 
manufacture of bearings were immersed 
in oleic acid, and occasionally drawn up 
out of the acid so as to be exposed to the 
air. Lead and zinc rapidly corroded 
away; copper was corroded, but to a less 
extent; tin and antimony were not ap- 
preciably affected. Experiments showed 
that a bearing composed of an oxidizable 
metal, such as hardened lead, could be 
worn and scraped to a surface correspond- 
ing to the shaft in a quarter of the time re- 
quired to produce the same effect on a 
bearing composed of hardened tin. For 
this reason a number of the special forms 
of bearing were made of hardened lead. 
Hardened zinc was tried in one instance, 
the bearing being tested by hydraulic 
pressure after the usual pressure-gage 
holes were drilled, and oleic acid being 
used as a lubricant. The acid attacked the 
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surface so rapidly that, instead of improv- 
ing it, it became worse as time elapsed. 
Oil was then used; but when the surface 
had arrived at the point of delivering it 
at pressure, it was found that the oleic acid 
had soaked into the pores of the metal 
and so corroded it that the oil oozed out 
all over the bearing at very slight pres- 
sure. The alloys of zinc are probably 
the most crystalline used for bearings, 
and there seems to be no doubt that the 
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OILING MARINE ENGINE SHAFT. 


size of the crystals greatly affects the ra- 
pidity of chemical corrosion. 

This open grain of crystalline structure 
occurs more or less in all bronze castings, 
and renders them more subject to chemi- 
cal corrosion than would otherwise be the 
case with an alloy of copper and tin. The 
chief recommendations of bronze as a 
material for bearings are its high melting- 
point and its capacity of resisting high 
compressions. 

With suitable lubrication, bearings 
should run cool; if the temperature rises 
above 200 degrees, the viscosity of the oil 
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Fig. 5 


INCORRECT BEARING FOR STATIONARY 
ENGINE. 


is so much reduced that the bearing will 
probably seize. There is considerapie dii- 
ference of opinion as to whether a bronze 
bearing will behave better than a tin bear- 
ing under such circumstances. The 
bronze bearing will, if allowed to run after 
it becomes heated, almost certainly injure 
the shaft, but the tin-alloy bearing will 
run till the temperature reaches 500 de- 
grees without injury to the shaft. 

The compression test deserves more 
consideration than it has hitherto re- 
ceived. Many of the alloys of tin and 
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lead now used to line bearings have so 
low a compressibility that they yield un- 
der the ordinary pressures applied to bear- 
ings, with the result that the metal 
squeezes into the oil inlets and stops lubri- 
cation. 

The author’s experiments suggest the 
following rule for oiling: The oil should 
be introduced into a bearing at the point 
that has to support the least load, and an 
escape should not be provided for it at 
the part that has to bear the greatest load. 

All the most important bearings belong 
to one of three classes—(A) those having 
a continuous load in one direction, (B) 
those having an alternating load in op- 
posite directions, and (C) those with both 
a continu6us load in one direction and an 
alternating load in opposite directions. 

In class A is included the ordinary mill 
bearing or pillow block used for support- 
ing shafting. The oil is fed into the cen- 
ter of the top bearing at the point that has 
to bear the least load, so that in this case 
the rule is conformed with. This class also 
includes car bearings. These were origi- 
nally lubricated at the top, or point of 
greatest pressure; but it was found that 
the lubricant would never enter there until 
the surfaces were roughened, and these 
bearings are now invariably lubricated 
according to the rule given. 

In class B are included the bearings of 
vertical engines. Marine engine shaft bear- 
ings resemble the ordinary pillow block, 
and in the shaft tunnel their duty is the 
same; but those near the connecting rod 
have a different duty, or the same as the 
connecting rod bearing. The oil hole is 
generally put at the center of the top, but 
no oil will enter when the shaft pressure 
is upward. Then oil channels are cut. As 
the pressure of oil between the surfaces 
increases from the point of least pressure 
to a pressure equal to the load at the 
point of greatest pressure, channels that 
run circumferentially around the shaft 
must be bad unless confined to the part 
of least pressure. They act to scrape the 
oil off where most needed, and to deliver 
it where not needed. In the ordinary 
marine bearing the oil runs down the 
channels as far as possible, and is not 
used on its first journey through the bear- 
ing. It is then taken up by the shaft and 
carried to the second half of the bearing. 
The proper point to introduce the oil is 
just above the joint at the side, Fig. 4. 

In class C are included the bearings of 
horizontal engines, especially the main 
bearing next the connecting rod. This 
is the most troublesome kind of bearing, 
as it has double duty to perform. To 
facilitate the taking up of the wear, the 
device shown in Fig. 5 has been used. 
The bearing is in four parts, three of 
which can be drawn towards the center. 
The oil is introduced at the top at a point 
of least pressure, but before it arrives at 
the first point of greatest pressure it has 
to jump a joint. At some parts of the 
stroke it cannot do this, as the load is too 
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great, but at others it can, and it is then 
carried into bearing No. 2. Before it can 
reach No. 3 it has another jump greater 
than the last, because when the oil escapes 
here it cannot return. No. 3 receives 
very little oil, but No. 4 gets even less, as 
the pressure is never off No. 3, and there 
is still another joint to jump. The only 
way of meeting the difficulty is to have 
two complete bearings, one jointed top 
and bottom: for the thrust of the piston, 
and the other jointed at the sides to take 
the weight of fly-wheel and shaft, Fig. 6. 
The oil should be fed at a point exactly 
central of the length of the bearing. 
When it is fully recognized that a bear- 
ing will sustain a load exceeding one ton 
per square inch, and that most costly and 
serious troubles are experienced with 
bearings that are loaded only to a twen- 
tieth of that load, it must be admitted that 
this subject still requires investigation. 
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out without disaster it is the most that can 
be expected, and at the best the general 
public will see nothing which can favor- 
ably impress any sensible man. We have 
always held that English engineers would 
not undertake the construction of such 
cars with any spirit until the law was so 
altered that they might hope to reap some 
profit from their labors. Up to the pres- 
ent we have had with us nothing but 
French or American or German vehicles. 
We have no desire to write one word in 
disparagement of them; on the contrary, 
we regard them as very ingenious attempts 
to solve a perplexing problem, but the 
public in London will only regard them 
as somewhat crude experiments, and the 
mere sight of them in our streets will, we 
fear, strengthen the hands of those who 
are already but too willing that local au- 
thorities should make vexatious enact- 
ments.” 






ict 





| ii 


II 


(qi 











Section on B-B 





The Horseless Carriage in England. 


The English law has been changed so 
that hereafter it will be permissible to 
Tun a motocycle at a speed above four 
miles an hour, and without a man with a 
red flag walking before it, if Town Coun- 
cils do not object. The passage of the 
“Light Locomotives Act,” as the bill is 
called, is to be celebrated by a procession 
of the emancipated vehicles, and “The 
Engineer,” London, considers the scheme 
a mistake. It says: 

“Nothing better calculated to damage 
a good cause could be thought of. There 
is not at this moment a single vehicle in 
London which can be said adequately to 
represent what a horseless carriage ought 
to be, may be, and, we have no doubt, 
will be. If the procession idea is carried 
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Fig. 6. CORRECT BEARING FOR STATIONARY ENGINE. 


Flow of Compressed Air in Pipes. 
BY F. A. HALSEY. 

Mr. Cox’s article on the above subject 
prompts an examination of the question, 
both as regards the sufficiency of D’Arcy’s 
formula and the correctness of the co- 
efficients suggested. 

The most complete experiments on 
this subject on record are those made by 
order of the Italian Government pre- 
liminary to undertaking the boring of the 
Mont Cenis tunnel. These experiments 
were made with pipes of 3,281 feet in 
length, and of 3.937, 7.875 and 13.75 inches 
diameter. The volumes of compressed 
air passed ranged between 16.64 and 1,200 
cubic feet per minute. The experiments 
were thus of wide range, and furnish ad- 
mirable data wherewith to check Mr. 
Cox’s suggestion. 
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In doing this, the first step is to as- 
sume D’Arcy’s formula (or, rather, Mr. 
Cox’s fluid flow computer, which is con- 
structed to represent that formula, and 
with which the checking has been done) 
to be correct in form, and then work it 
backward for each of the tests, in order 
to determine the value of the constant for 
each case. Were the formula an exact 
fit, and were the instruments used in the 
experiments without error and read with- 
out error, the constant would figure out 
the same in all cases. This, however, al- 
most never happens in human experi- 
ments, and we have usually to be content 
with a fair degree of uniformity only. 

Proceeding thus, the following values 
of ¢ are obtained: 


Air Passed in cub. ft. 
per min., Measured 
at Pressure of En- 
try—go lbs. abs. 


Value of c. 


16.64 62. } 
33-1 59 
49.3 56.5 | 3. 937-inch 
64.4 57 f pipe. 
80.1 57 
94.5 56.5 J 
66.6 | 60 ) 
132.5 58.5 
198 | 56 5 |. .875-inch 
263 ( pipe. 
32 s | 
390 ) 
203 | 57. 5} 
405 58 
607 | 7s ly 3-75-inch 
805 5 pipe. 
1,005 53 | 
1,200 59 J 


Mean value of c—s8. 


For experiments of such a wide range 
the uniformity of ¢ is remarkable, and 
shows plainly enough the suitability of the 
formula and of Mr. Cox’s computer for 
this purpose. It will also be seen that, 
contrary to the suggestion of Mr. Cox, 
the constant really varies more with a 
change in the velocity of the air than 
with a change in the size of the pipe. In 


‘fact, if the mean be taken for the different 


experiments on each pipe by itself, ¢ will 
be found to be almost absolutely the same 
for all of the pipes. 

A comparison which is of more im- 
mediate interest, is one between the actual 
losses of pressure as observed in the dif- 
ferent experiments, and the same losses 
as calculated by the computer. The re- 
sults of such a comparison will not agree 
as closely as those of the previous one, 
for the reason that while the constant 
enters the equation for Q by its first 
power, the loss of pressure enters by its 
square root. The mean of all the values 
of ¢c is very closely 58. Using this value 
and working the different cases forward, 
the following results are obtained: 
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Air Passed in Loss of Pressure in Pipe—Ibs. 








cub. ft. per per sq. in. 
min, Meas- 
ured at Pres- — 
arr ys Actual. Calculated. 
16.64 s287 135 | 
33.1 516 53 | 7 
49.3 | 4.218 1.19 (ee 
64.4 2.125 2.1 [ pipe 
80.1 3.289 = ae j 
94.5 4.586 44 J 
66.6 .062 .066 } 
132.5 .258 -265 | as 
198 .609 -58 ee 
263 1.062 1.01 ine 
327 1.656 1.6 pope. 
390 2.304 2.3) 
203 039 .039 
405 +15 MS | nena, 
607 .351 34 Ih 
805 .609 .61 pipe. 
1,005 +945 -94 
1,200 1.320 1.35 J 














The only criticism that can be made 
on the sufficiency of these experiments, 
is that the quantities of air put through 
the larger pipes were less than would be 
the case in practice. This may have been 
due to lack of capacity in the compressor 
used to furnish enough air to work the 
large pipe to its capacity. To do this 
would require a machine of formidable 
size for experimental purposes. While 
this is to be regretted, nevertheless the 
above results indicate that the formula 
may be used with entire confidence that 
its results will be accurate enough for 
commercial purposes. 

It should be stated that no attempt at 
microscopic accuracy has been made in 
the above calculations. In the record of 
the experiments, the quantity of air passed 
is given in terms of the velocity at the 
discharge end of the pipe. This has been 
combined with the diameter of the pipe 
and the change of volume between the 
two ends of the pipe, to give the cubic 
feet at the entry, and these calculations 
have been made by the slide rule. The 
comparison of the formula with the ex- 
perimental data has been made, as already 
stated, by Mr. Cox’s fluid flow computer. 
Life is too short to engage in such cal- 
culations in the usual way, and the above 
method is amply sufficient to show the 
substantial agreement of the computer 
with the facts. 

It seems plain to me that Mr. Cox is in 
error in his last problem, in assuming the 
formula to hold good for extreme losses 
of pressure. This formula is strictly ap- 
plicable to liquids only, whose volume 
and density do not change with the pres- 
sure. In the last analysis, a correct 
formula for the flow of gases must take 
into account the decrease of density and 
increase of velocity as the pressure falls. 
With the fall of pressure included in the 
experiments, or which would be employed 
in a transmission of compressed air for 
power purposes, this influence is doubt- 
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less negligible; but in a case like the one 
of Mr. Cox’s last example, or in a pipe 
line for natural gas, where the aim is to 
put as much gas as possible through the 
pipé, regardless of the loss of pressure, 
it is doulstiess true that this action could 
not be neglected. A formula which should 
take this action into account would doubt- 
less be quite complicated; but in all prob- 
ability, results sufficiently accurate for 
commercial purposes would be obtained 
by breaking the pipe line into sections 
such that the loss for each section would 
be small. By determining the loss of 
pressure for the first section by the com- 
puter, and then determining the increased 
volume for the second section due to this 
fall of pressure, the loss for the second 
section could be determined, and so on 
for the others. 

Some eight years ago my own needs 
led me to compute a table for this purpose 
for daily use. This table was published in 
the catalog of the Rand Drill Co., from 
which it has been quite extensively copied. 
On this account it seems proper to ex- 
amine it again in the light of this investi- 
gation. The table was made up by inter- 
polation and extension from the Mont 
Cenis experiments, the formula used be- 
ing in effect D’Arcy’s; that is, the loss 
was made to vary as the square of the 
velocity of the air, and inversely as the 
fifth power of the diameter of the pipe. 

Taking two columns of that table as 
samples, and calculating the losses anew 
by Mr. Cox’s computer, the results are 
as follows: 


Loss OF PRESSURE IN POUNDS PER SQUARE 
INCH PER 1,000 FEET OF STRAIGHT PIPE, 














1,200 cub, ft. Free | 3,000 cub. ft. Free 
rs] Air Passed per Air Passed per 
& Minute. Minute. 
ok 
3 L L 
o Oss OSS 
— Loss by .| Loss by " 
Dh Table. ye ayy Table. | °Ycom 

4 7.23 6. 

5 2.35 2. or iavaih 

6 -93 8 5.81 5. 

8 -23 -19 1.47 4.2 
10 exes bows 47 -39 
12 —e “— -19 5S 




















The above comparison shows greater 
discrepancies than are desirable, but still 
not enough to vitiate the use of the table, 
especially as the errors are on the safe 
side and are fairly consistent throughout. 
It is now too late to reproduce the origi- 
nal calculations, and thus determine the 
cause of the discrepancies. 

The mechanical public is certainly un- 
der obligations to Mr. Cox for opening 
up this subject in this way, and especially 
for his computer, which enables a problem 
of some complexity to be solved in a 
twinkling and almost without mental ef- 
fort. 
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Metric System. 


At two different meetings of the “Engi- 
neers’ Club of Philadelphia” the subject of 
metric measurements was discussed, the 
occasion being a proffered resolution in- 
dorsing a bill now before Congress mak- 
ing this system compulsory. The discus- 
sion was a long one, and, so far as we can 
see from the report of it in the club’s 
journal, brought out no new points, but 
it is nevertheless interesting as showing 
how opinions differ on this matter. We 
give the following condensed abstract of 
what was said: 

From Mr. William Sellers—“The ques- 
tion of the establishment of the metric 
system which your committee submits to 
the members of the club for their opinion, 
should meet with a very general response, 
for the cost of such an experiment as that 
proposed by the resolution of the com- 
mittee will be immense, while the damage 
consequent upon the disturbance to every 
form of business is incalculable. I believe 
that very few mechanics would favor the 
metric system, it being far more con- 
venient to use a system of measurements 
that can be most frequently divided by 
two, but aside from this, why should we 
discard our base, the standard yard, for 
another base equally empirical? A deci- 
mal system can be formed upon one, quite 
as easily as upon the other, and it is prob- 
able that the English standard now in use 
is as widely extended as is the metric. The 
use of the meter is now legalized in this 
country, so that all may avail themselves 
of it who desire to do so, and if the sys- 
tem is so much better than our own, the 
change will be effected gradually, but if 
it has disadvantages which outweigh its 
advantages, it may be hoped that a better 
system may be devised before we shall be 
called upon to make a compulsory 
change.” 

From Dr. Coleman Sellers—“I wish to 
enter my emphatic protest against any 
endorsement of the metric system, such 
as your committee submits to the mem- 
bers of the club for their opinion. I have 
written a great deal upon this subject, and 
if desirable I can furnish the greater part 
of this matter, which is the result of hav- 
ing worked with the metric system. I 
encouraged its adoption into one large de- 
partment of Wm. Sellers & Company’s 
establishment long before it was legal in 
America, and strongly advocated its being 
made legal. I think it is proper that 
every citizen should have the right to use 
the metric system if he finds it to his 
advantage to do so, but I know from more 
than forty years’ experience that it is not 
well adapted to mechanical engineering, 
nor would it be possible to carry out such 
a change without an expense entirely dis- 
proportionate to any hypothetical advan- 
tages it might give. 

“There are many trades in Europe that 
are yet conducted on the old line or inch 
of France, and the amount of money that 
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has been expended in perfecting our inter- 
changeable system based upon the inch 
is too great to permit any change that 
would wipe out of existence a system that 
ic growing more perfect every day, as far 
as certain trades are concerned, and sub- 
stituting therefor something that would 
not be nearly so good. 

“I am perfectly conviriced that a change 
should be made in the metrology of our 
country, but it should be such a change as 
would benefit us and not injure us. I see 
no reason why we should disturb condi- 
tions that are fixed, for the convenience 
of other nations, for I can assure you from 
personal knowledge of both systems that 
we would be greatly the losers by the 
change proposed.” 

From Mr. Geo. B. Roberts—“I am 
heartily in accord with the efforts to estab- 
lish a metric system of weights and meas- 
ures for our country. It is only a want 
of knowledge on the part of the general 
public of what the adoption of such a sys- 
tem means, in simplifying everything. that 
depends upon weights and measures in 
our country, that I am sure prevents the 
measure being more heartily seconded by 
the public. After it is once adopted it 
would be tentimes more difficult to get the 
public to return to the present system than 
it is at present to get them to change to 
the metric. I am very glad to see that the 
club is making what effort it can in the di- 
rection of getting the system established. 
I believe if it were more thoroughly agi- 
tated by the various professions who so 
well understand the advantages of such a 
system, that Congress would be more in- 
clined to look favorably upon it.” 

Mr. A. A. Stevenson in a short letter 
stated that it seemed to him that this bill 
was one of very great importance, and 
that if once adopted universally would 
save a good bit of mental wear and tear. 

Mr. S. M. Vauclain in a short letter 
gave as his opinion, that it would be a 
national misfortune should this system be 
established as suggested. 

Mr. Benjamin Smith Lyman read a 
communication of considerable length; he 
stated that the chief arguments for the use 
of the metric system are its convenience 
either in use or in computations, and its 
ideal beauty. He then showed that the 
meter is not specially convenient in use, 
as it is not a simple sub-division of a 
meridian; for other than cloth measure it 
is either too long or too short a unit. Re- 
garding the convenience in computation 
claimed for the metric system, he thought 
that the inconvenience of our present sys- 
tem was much exaggerated, and that com- 
putation in the present system is difficult 
only for the smallest children; the metric 
System, owing to the greater number of 
digits, often makes multiplications harder; 
the number of men who divide their units 
decimally, for convenience in computa- 
tion, he thinks probably does not amount 
to one in a thousand. Our commerce 
with British countries is much more than 
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with all others put together, and there- 
fore the number of men in commerce that 
would profit by it is small. Some coun- 
tries adopted the metric system because 
they had previously had different provin- 
cial systems, and uniformity is clearly a 
gain. In factories, many new patterns, 
tools and other appliances would have to 
be made, with great disarrangement of 
the present complicated and widespread 
system of interchangeable parts, at a cost 
of many millions of dollars. Regarding 
the ideal beauty, he said that this was lim- 
ited to the decimal notation, which, how- 
ever, he considers far from ideally beauti- 
ful, believing that an eight-fold notation 
would agree with the natural and most 
convenient method of sub-division by 
successive halving; our present measures 
would harmonize admirably with such an 
eight-fold notation, and with slight 
changes could be made to correspond ex- 
actly, if it should be thought desirable; 
the foot, for instance, might be derived 
from 27 times successively halving the 
earth’s equator, which is the only stand- 
ard the earth can give that is not local. 
In conclusion, he thinks the adoption of 
the metric system would not only occa- 
sion serious permanent inconvenience to 
the greater part of our population, but 
would even be an obstacle to perfecting 
with slight and easy changes our present 
essentially far better system. 

Mr. Harrison Souder, in a communica- 
tion, thought it was surprising that a peo- 
ple of so much discernment as the Ameri- 
cans, who had the faculty of finding and 
using the simplest, quickest and best ways 
of doing things, should continue to use 
the old and cumbrous system of weights 
and measures now in vogue in the United 
States. He thinks the members of the 
club as engineers should try by every 
means in their power to bring about the 
adoption of so excellent a system as the 
metric system is. 

In the discussion, the president stated 
that he was at present building a machine 
for which he had been furnished with 
French drawings in the metric system; 
although he anticipated much trouble he 
experienced very little, practically none. 
The men were furnished with metric rules 
and did the work wonderfully well, with 
but one or two slight errors; the propor- 
tion of errors was less than in similar work 
where the measurements were in the Eng- 
lish system. In a great many ways it 
facilitated matters. 

Mr. John L. Gill, Jr., expressed himself 
as decidedly in favor of the decimal sys- 
tem; he favored the metric system as far 
as weights are concerned, but thought the 
question should be studied before the club 
passes any such resolutions. He ques- 
tioned whether the advantages derived 
from using the metric system would be 
as great as some few people imagine they 
would be. 

Mr. John C. Trautwine, Jr., thought if 
the country would adopt the metric sys- 
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tem it would as soon think of going back 
to the English system as it would of re- 
turning to pounds, shillings and pence. 
It was scarcely a matter for discussion, but 
more a matter of relative convenience. 

Mr. James Christie did not wish to ap- 
pear as an advocate of the metric system, 
and thought there were many reasons 
why it should be considered very seri- 
ously. He called attention to the gage 
system; it is well known what a great mul- 
tiplicity of gage systems there were; three 
years ago a new gage was legalized, but 
he doubts if it is used; such things point 
to the necessity of some uniform system. 
He thought it unfortunate that we are not 
a little more radical in the matter and go 
for a new base, as there are many reasons 
why we should get rid of that base of Io. 

Mr. Francis Schumann thought the 
commercial disadvantages of the change 
would be considerable, but nothing to be 
compared to the advantages. He uses 
the decimal system in his shops. 

Prof. Edgar Marburg expressed him- 
self emphatically in favor of a decimal 
system and thought the metric the one 
most available. The objection that the 
metric system is inconvenient must come 
from people who have used it for years, 
in order to carry weight. He thought it 
a subject which should not be evaded by 
the club. Scientific bodies must lead in 
matters of this kind, and the Engineers’ 
Club should put itself on record either for 
or against the measure. If a club of this 
kind does not take forimal action, to whom 
shall it be left? He did not take a strong 
stand for its adoption, but insisted that the 
club should not dodge the question, but 
should give formal expression to its opin- 
ion in one way or the other. 

Mr. H. C. Liiders thought the fear on 
the part of those who object to this change 
is largely unfounded. In the sheet metal 
and wire business one must get used to 
many changes in the gages of different 
systems. We should adopt a convenient 
decimal standard, but whether the unit be 
the inch or the meter, America should not 
stand alone with her present system of 
measurement. 

Mr. Wilfred Lewis—“I think it would 
be a great mistake for this club to put 
itself on record as favoring the enforced 
adoption of the metric system. It would 
be an enormous expense to a large por- 
tion of the manufacturing community. 
The reform most needed is to quit calling 
different things by the same name; for 
instance, the different measures that are 
called ton, pound or gallon. The ex- 
pense of making such a change is perhaps 
far greater in a mechanical business than 
it is among civil engineers. We have our 
standard taps and dies and many other 
things based upon the inch, and although 
this might be retained as the basis of a 
decimal system, it does not compare for 
shop work with the method of subdivision 
by 2.” 

Prof. L. F. Rondinella—“‘Some years 
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ago in this country there were a great 
many different systems of screw threads 
in use. The Franklin Institute, a scien- 
tific body similar to ours, appointed a spe- 
cial committee and formulated a system 
of screw threads as a standard. The ob- 
jection was made that the expense of 
changing sizes would be enormous; but 
nevertheless that system has been almost 
universally adopted as the United States 
standard, and I think the modern shops 
are now thankful that the change was 
made. Those who love the three units, 
yard, foot and inch, would find, I think, 
a comparison which shows the advantage 
of a decimal system by thinking for a mo- 
ment of our English cousins’ money sys- 
tem and our own money system. I do 
not think that any one who can look at the 
thing in a fair, impartial way, without con- 
sidering merely the selfish matter of the 
expense of a change, would say that a 
three-unit system is more convenient than 
a one-unit system.” 

Dr. H. M. Chance—“The advocates of 
this system seem to be confined to three 
or four classes, pure scientists, electrical 
engineers, chemists and a large percent- 
age of civil engineers. Among mechani- 
cal engineers, however, there is a great di- 
versity of opinion, the majority being op- 
posed to the change, as they see the diffi- 
culties in the way. It is a mistake for a 
small and limited class like the scientific 
professions to force upon the majority the 
compulsory adoption of a system which 
would involve such a great change, and 
for that reason I think it a mistake for the 
club to take any action in this matter.” 

Mr. James Christie—“The movement 
for its adoption in Great Britain, Canada, 
and Australia is now very strong and con- 
stantly growing, and the probability is that 
we will be the last nation to adopt it. 
There are doubtless some business ad- 
vantages for shopmen in continuing the 
present system. I would urge the fact 
that the use of the metric system is being 
extended more and more, and this would 
indicate that it will be universally adopted. 
I have conversed with those who have 
used both the metric and the English 
measurements, and have not heard any 
of them say that the metric division was 
inconvenient.” 

Mr. A. Falkenau—“We have about 
completed a large engine from drawings, 
in which the metric system was used, and 
repeated by our workmen in the shop. 
The American workmen fell into line very 
rapidly, so that we had even fewer errors 
than is usual on our inch work. The writ- 
ten opposition that we have heard to-night 
has possibly been based more upon the 
matter of habit and fear, which might not 
be realized when this system is adopted. 
I feared it myself, but have gone through 
work with it without the slightest trouble, 
and I therefore personally should not hes- 
itate to adopt it.” 

Mr. Wilfred Lewis—“The main objec- 
tion which the Messrs. Sellers have 
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against this system, I think, is the ex- 
pense of making the change. Another 
feature is the inconvenience of divisions 
into tenths. In Sellers’ shops, how- 
ever, both systems are used, the in- 
jector work being done in millime- 
ters, probably because the original 
drawings were made in that unit. All 
taps, dies and other gages are based on the 
inch, and have no equivalent in the metric 
system. There is probably more manu- 
facturing done to-day in the inch than 
there is in the meter. On theoretical 
grounds, I see the convenience of a deci- 
mal system, but it is a theoretical con- 
venience and not a practical one.” 
A A A 
English Facilities for Handling 
Freight—Hydraulic Cranes 
and Capstans. 

It is to be confessed that very generally 
in England the freight stations enjoy fa- 
cilities for the quick and easy handling of 
goods that are practically unknown in the 
United States. In fact, in England the 
system throughout of collecting, handling 
and distributing freight is quite different 
from our own. The English railway com- 
panies do all the carting or trucking, call- 
ing for all freight and delivering it to cus- 
tomers, as the express companies do here 
with certain select and high-rate freight 
only. The advantage of this system to the 
railways is that little or no storage room 
is necessary, and to the customer quicker 
transportation. All goods collected go at 
once into the cars for transport, and all 
goods are delivered as soon as received. 

We have in the “Mechanical World,” 
London, an interesting account of the ar- 
rangement of a warehouse or freight sta- 
tion in a large English midland town on 
one of the principal railways. We ven- 
ture to condense and in part to translate 
the description for the benefit of our 
readers. Two or three words in English 
railway nomenclature are more or less 
confusing to American readers, such as 
“wagons” for “freight cars,” “shunting” 
for “switching,” etc. 

The freight house is three stories high 
and covers an area of 11,082 square yards. 
An idea of the size of the building may be 
got from the fact that if it were square 
each side would measure about. 315 feet. 
On the ground floor are four platforms 
on a level with the car floors, with nine 
railway tracks and two roadways for trucks 
or wagons. The roadways are paved with 
wooden blocks. The arrangement of the 
platforms is such that each has three 
tracks on one side and a roadway on the 
other. The doors of the cars are hinged 
at the bottom, so that they swing down 
and form bridges from the car to the plat- 
form. 

Each platform is equipped with four 
hydraulic cranes, thirteen of them capable 
of lifting 30 cwt. each, and the remaining 
three being 2-ton cranes. The valves for 
admitting pressure water to the crane cyl- 
inders are placed under the floor, and 
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levers connected with them project 
through it to a height of about 3 feet. 
There are two levers to each crane, one 
for raising and lowering, and one for 
slewing. These cranes can lift goods 
from cars on one side of the platform and 
swing them into drays on the opposite 
side. There are six car traversers in the 
shed, each spanning three lines of rails, 
the cylinders for working them being 
placed under the platforms. Twelve 1-ton 
hydraulic capstans and a number of 
snatch-heads are placed in convenient 
positions in the shed for pulling the cars 
in and out and on and off the traversers. 
By these means a train of cars can be 
loaded or unloaded at the platforms, and 
then moved out of the way to make room 
for others without having to be drawn out 
of the shed. There are fifteen or sixteen 
capstans outside the warehouse, which are 
used instead of horses for pulling the cars 
about. 

On the second floor of the warehouse 
there are six 15-cwt. hydraulic hoists 
(generally called “jiggers”), which lift 
the goods from the cars below; and on 
the top floor there are two more of these 
hoists, and four 15-cwt. outside hoists, 
two on each side of the shed, which lift 
goods in or out of cars on one side of the 
shed, and in or out of drays on the other. 
In addition to these there is a 20-cwt. 
cage hoist which serves all three floors, 
and is used for raising or lowering a num- 
ber of small packages at a time. There 
are nine lines of rails entering the shed, 
and these are connected together just 
outside by what is called a “long-range 
traverser,” so that a car can be pulled 
out of one side of the shed on to the tra- 
verser by one capstan, pulled across by 
another, and pulled into the opposite by 
a third in a few minutes without the aid 
of a horse or switching engine. 

The pressure main between the engine 
house and the warehouse is 7 inches in 
diameter, and the return water main is 
8 inches. This main is split into several 
branches when it reaches the warehouse, 
and the connections between these 
branches and the various machines are 
made by short lengths of wrought-iron 
piping, which can be bent to the required 
shapes on the spot. These pipes are 1/2 
inches in diameter for pressure, and 2 
inches in diameter for return water. In 
wrought-iron all return water pipes are 
made % inch larger in diameter than the 
pressure pipes, and in cast iron the re- 
turn pipes are 1 inch larger than the 
pressure pipes. Each machine is fitted 
with pressure and return stop valves, and 
each floor can be shut off from the others. 
Any one of the platforms on the ground 
floor can also be completely shut off 
without interfering with the others. The 
pipes have a slight fall to the lowest end 
of the warehouse, where they are pro- 
vided with stop valves, thus enabling all 
the water in the pressure and return pipes 
to run into a drain if required. 
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In the engine-room we find two pairs 
of hydraulic engines of a very simple de- 
sign, having steam cylinders 16 inches 
in diameter and a stroke of 22 inches. 
Each engine has two fly-wheels 7 feet. 
in diameter. The piston rods are ex- 
tended through the back cylinder covers, 
and the pump rams attached to them di- 
rect. The pump barrels are made of brass 
and are 5 inches in diameter, and there 
are three cast-iron clack-boxes to each 
barrel. Each pair of engines is fitted 
under the engine-room floor with two 
pressure stop valves, and two sluice 
valves for the suction pipes. 

The accumulator house opens into the 
engine-room, and contains two accumula- 
tors having rams 18 inches in diameter 
and a stroke of 20 feet. The accumulator 
casings are 10 feet in diameter and 19 
feet high. They are filled with gravel or 
slag, and together with the ram weigh 
about 80 tons each. The pressure in the 
mains is 720 pounds per square inch. 
Only one accumulator and one pair 
of engines is required at a time; the 
engines pump the accumulator to the top 
of its stroke, and are then stopped auto- 
matically. This is effected by means of 
an equilibrium valve placed in the main 
steam pipe, one end of the lever of which 
is connected by a chain to a weight in the 
accumulator house. When the accumu- 
lator is nearly at the top of its stroke it 
catches this weight and raises it, and a 
smaller weight at the opposite end of the 
lever closes the equilibrium valve and 
shuts off steam. When the accumula- 
tor falls the large weight drops, opens 
the valve, and starts the engines again. 

Only one pressure pipe is led from the 
engines into the accumulator house; this 
terminates in a T-piece, to the ends of 
which the accumulator cylinders are con- 
nected. Between this T-piece and each 
accumulator are placed a stop valve and 
a relief valve, the latter being nearest to 
the accumulator, and having a long lever 
weighted sufficiently to keep a small valve 
closed till the pressure in the cylinders 
rises above 720 pounds per square inch, 
when the valve opens and allows the 
water to flow up a 2-inch pipe into the 
engine-room tank. When the engines 
are stopped and no machines are work- 
ing the accumulators may be lowered by 
hand by lifting the relief-valve levers. 


A A A 


Threading Piston Rods Into 
Crossheads. 

Regarding the actual practice of repu- 
table engineering establishments as of 
very great value and general interest, I 
supplement the discussion on threaded 
rods and crossheads with a picture of a 
group of such work from the floor of the 
De La Vergne shops, Port Morris, 
B. 

I'he piston-rods are threaded straight, 
and the crosshead hubs are threaded 
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straight. I do not know if the holes are 
finished with a sizing tap, but think they 
are. The crosshead hubs are split, have 
bosses cast on them, and are fitted with 
two pinch screws in each, all as very 
clearly shown in the engraving. 

This is the preferred construction at the 
De La Vergne shops, though various con- 
siderations lead to adopting other plans 
for fastening rods in crossheads in many 
instances of their practice. But the split 
crosshead hub may be said to be the 
standard, and gives entire satisfaction. 

I may add that very heavy presses are 
often made with rod-adjustments secured 
in this manner, with only one single pinch 
screw, and I never knew of a case of fail- 
ure in this detail. I have also seen split 
cast iron nuts put on press frame rods up 
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Opening for American Machinery 
in Germany. 

The commercial agent at Furth, Mr. H. 
C. Carpenter, has written to the State 
Department at Washington, calling at- 
tention to the want of well-directed ef- 
fort on the part of American manufactur- 
ers to enter the German markets. The 
German manufacturer does not expend 
one-half so much time and thought upon 
home markets and their wants as he does 
upon the markets of the world. These 
are the places he enters; theirs the re- 
quirements he studies. He supplies the 
home market, of course; but why? Be- 
cause we quietly allow him to do so. Ger- 
man markets should bear the same rela- 
tion to us that the American and other 
markets of the world bear to Germany; 





THREADED CROSSHEADS IN THE DE LA VERGNE SHOP. 


to 5% inches diameter, each nut held to- 
gether with four bolts, 4% inch or % inch 
diameter—34 inch, I think—which were 
loaded sufficiently to stretch the rods un- 
der strain, while the nuts held perfectly 
The threads were standard 5 p. i. With 
the rods warmed to about the handling 
limit of temperature, these 5% inch 5 p. i. 
nuts were screwed down by hand, without 
a wrench, and the cooling of the bolts 
brought all solid; the pinch bolts in the 
nuts were, of course, screwed up after the 
nuts were fair home. These nuts were 
also quickly and easily removed without 
a wrench, by slacking up the nut pinch- 
ing screws, and these cast-iron nuts, made 
in halves, were considered satisfactory. 
Practice would seem, therefore, to fully 
warrant the split-nut and pinch-bolt con- 
struction in heavy work as well as light 
work. 
JOHN RANDOL,. 


German manufacturers to-day enter all 
our important markets from New York 
to San Francisco, and from St. Paul to 
New Orleans, and they sell their goods. 

What do we do? Sit down and give a 
printer an order for, say, 5,000 circulars, 
send to a consul for a list of dealers who 
handle our particular line of goods, hire 
a type-writer to address the envelopes, sit 
down and expect Uncle Sam to bring us 
back orders. When these means fail we 
are disgruntled, complain of the string- 
ency of the money market, etc., etc., and 
dash off into some new-fangled political 
scheme with the hope of mending the 
times. Times will never be mended in 
any such manner; one-half the time ex- 
pended in well-directed personal work 
will bring in orders that will start up the 
machine shops throughout the land, raw 
material will be needed, labor will be em- 
ployed, capital will be expended, and in 
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due season the hard-earned shekels will 
come into our coffers and we will make 
the times. 

Germans will not make purchases from 
any printed descriptions, therefore cur- 
tail expenses in that direction. Take 
your grip-sack; have working models of 
your very best machinery made; go over 
there; introduce yourself to the American 
Consul, tell him what you want, and he 
will be glad to introduce you to the men 
you want to meet. Very little more time, 
no more money will be expended than 
would be spent at a summer resort, and, 
my word for it, there will be results that 
will astonish us. One of the most suc- 
cessful traveling salesmen that it has ever 
been my good fortune to meet is a gentle- 
man who had made for his use a working 
model of the machine he wanted to sell. 
“Expensive!” Yes—in the first cost. 
But place yourself in a buyer’s position. 
You are, we will say, a mill man; you de- 
sire to purchase a piece of mill machin- 
ery. It is a new venture; you feel almost 
afraid to risk the money; still you feel that 
you need it. Someone gets hold of the 
fact that you are contemplating making 
a change, and the drummers darken your 
doors, they flood you with circulars, they 
talk you deaf, dumb and blind, until you 
wish you had never fathered the thought. 
All at once comes another drummer, he 
quietly opens a grip, takes out his model, 
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complete to the tiniest screw and belt, sets 
it in motion, explains its action. You 
see what you want, understand its methods, 
and you purchase. Apply the same to 
German trade and you grasp the situation. 


There has been an industrial exhibi- 
tion in Nuremburg, and it revealed the 
fact that Germany is far behind in the 
manufacturing of farming implements 
and machinery. Their hoisting machin- 
ery is of a primeval type, and that which 
we manufacture would do away with all 
their antiquated methods; yet there seems 
to be none of it in the German markets. 
There are fifty millions of people to be 
supplied in Germany; surely here is a 
market for American goods! 


Some idea of the export and import 
trade in metals and machinery between 
the United States and Germany can be 
gathered from statistics covering the year 
of 1895 (the latest yet available). During 
that year we exported to Germany I12 
tons of copper, valued at $13,213; 16,567,- 
873 pounds of ingots and bars, valued at 
$1,604,390; the export of manufactures of 
copper was valued at $15,406; cartridges 
and other explosives, $12,887; scientific 
instruments and apparatus, including 
telegraph, telephone and other electric, 
$135,333; pig iron, 15 tons at $301; bar 
iron, 37,060 pounds at $1,500; car wheels, 
100 at $1,250; castings, $20,936; cutlery, 
$0,127; fire arms, $95,385; locks, hinges 
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and builders’ hardware, $271,977; machin- 
ery, $485,887; nails and spikes, 30,000 
pounds at $407; wire, wrought, horse- 
shoe and all other, $404 for 3,946 pounds; 
printing presses and parts of, $2,489; saws 
and tools, $141,981; scales and balances, 
$9,528; sewing machines, $472,203; 6 sta- 
tionary engines at $1,539; boilers and 
parts of engines, $1,565; stoves and 
ranges, $13,005; all other manufactures of 
iron and steel, $65,651; mowers, reapers 
and parts of, $375,348; and plows, culti- 
vators, etc., $19,418; all other agricul- 
tural implements, $162,148, thus making a 
total of $3,935,278. 

The exports of Germany to the United 
States include machinery, $711,499.13; 
manufactures of iron and metal, $79,- 
750.26; nickel, $14,645.76; bar iron, $10,- 
959.18; steel wire and rods, $70,280.18; 
caps and ammunition, $34,558.66; iron and 
steel, $66,326.34; steel bars, $4,808.37; pig 
lead, $19,675.41; scientific instruments, 
$177,503.37; manufacturers of steel, $60,- 
516.80; manufactures of brass, $109,724.62; 
and hardware and cutlery, $1,420,007.91; 
or a total of $2,801,486.83. This leaves 
the balance in our favor, so far as machin- 
ery is concerned; but Germany’s markets 
in many other countries are equal to if 
not larger than ours. There is room for 
work and good work among machinery 
men in the market of Germany. 

A. F. TENNILLE. 

Washington, D. C. 


ELECTRICAL MACHINERY. 


Starting Box with Under-Load and 
Over-Load Circuit Breaker. 

Articles which have appeared in these 
columns have made our readers acquainted 
with the danger to which electric motors 
are subject from over-loads. The shunt 
motor, which is used for driving general 
machinery, is a gritty little machine. The 
load may be increased indefinitely without 
material slackening of speed—the motor 
taking more and more current from the 
mains as the load increases until a burn- 
out results. 

There is another source of danger, how- 
ever, which has only recently been recog- 
nized and is not yet generally understood. 
It is essential that the current be turned 
on a motor gradually in starting, in order 
to protect it from the rush of current 
which would flow until full speed were 
reached. It, of course, occasionally hap- 
pens that the generator must be stopped 
during working hours. In such cases it 
is essential that the various motor switches 
should be opened, and not be closed again 
until the dynamo has been put in motion. 
Should the motor switch be left closed, the 
current established when the dynamo 
is again started will find the motor stand- 
ing still, and damage will ensue just as 
though the current from the line were 
abruptly turned on. In other words, the 
stopping of the dynamo should be fol- 





lowed by the opening of all the motor 
switches, which should then be closed 
through the starting resistance after the 
generator has again been started. It is, 
of course, difficult to get all the operatives 
to understand this necessity for opening 
the switches whenever the current stops, 
and, in fact, in some cases they will de- 
pend on the stoppage of the current at 
noon or at night to stop their machines— 
the switches being left closed all night, 
end with disastrous results at starting the 
next morning. 

To protect the motors from the danger 
of over-loads, circuit breakers are used 
which will open automatically when the 
current exceeds a certain amount, and 
circuit breakers are also occasionally to be 
found which open the circuit whenever the 
current stops from whatever cause. 

We illustrate this week a new starting 
box fitted with a-circuit breaker, which 
cperates to open the circuit whenever the 
current through the motor is too heavy 
for the motor, and also whenever the line 
current sinks below a given point from 
stoppage of the generator. In other words, 
the three pieces of apparatus—starting 
box, over-load circuit breaker and under- 
load circuit breaker—are combined in one 
of practically no greater mechanical com- 
plexity than the usual simple starting box. 
The starting box with the over-load cir- 
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cuit breaker is already a common appli- 
ance, but we are not aware of the under- 
load circuit breaker having been previ- 
ously included in the combination. 

The switch handle of the starting box 
will be recognized at once. This switch 
handle is of iron, and at a will be seen a 
cap-screw head which forms the pole of 
a magnet and holds the switch handle in 
contact with it whenever it has once been 
moved by hand to that position. The 
coils which magnetize this cap-screw 
head are very ingeniously arranged, and 
illustrate the flexibility of electricity and 
the ease with which desired results are 
obtained by it. 

In a shunt motor (for which only this 
starting box is intended) the current 
through the field coils is constant, regard- 
less of the load, so long as the line pres- 
sure is maintained, but the circuit through 
the armature varies with every change of 
load on the motor. The magnet of which 
cap screw a is the pole is wound first with 
a coil which is part of the field circuit. 
As soon as current is turned on the motor, 
this cap screw is magnetized by this cur- 
rent, and in consequence it holds the 
switch lever as soon as it comes into con- 
tact with it. The magnet is, however, 
also wound with a coil which is part of 
the armature circuit, and this coil is so 
wound as to oppose the first. The two 
coils are so proportioned that when the 
current through the armature reaches the 
desired maximum, the second coil will 
neutralize the first, when the spring at- 
tached to the switch lever will at once 
throw it back to the open position. Should 
the dynamo stop, or the line current be 
interrupted from any other cause, the 
strength of the magnet will, of course, 
die out, and the spring will throw the 
lever in the same way. 

There are many cases in which motors 
are liable to momentary over-loads only, 
which, while perhaps severe, do not con- 
tinue long enough to do any damage. In 
such cases the over-load circuit breaker 
would, of course, operate when not needed, 
as it is only in the case of over-loads which 
continue for some time that damage is to 
be feared. To provide for such cases, pro- 
vision is made for throwing the over-load 
feature out of action. 

The apparatus also includes a jack-knife 
switch for closing the main circuit, and for 
additional security two fusible cut-outs are 
also provided. 

This appliance is made by the C. & C. 
Electric Co., of 143 Liberty street, New 
York, to whom we are indebted for a 
photograph from which our engraving has 
been made. 

A A A 


Niagara Electric Power in Buffalo. 


The difficulties, legal and otherwise, 
which have delayed the carrying of elec- 
tric power from Niagara Falls to the city 
of Buffalo have now been overcome, and 
the cars of the Buffalo Railway Company 
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are expected to be operated by this cur- 
rent before winter. 

The three-phase system is to be used 
instead of the two-phase, as has been ex- 
pected. The amount of power contracted 
for is one thousand horse-power, meas- 
ured at the point of delivery to the wires 
of the railway company. The pressure to 
be used on the transmission line is to be, 
for the present, 11,000 volts, although this 
is expected to be doubled when the de- 
mand for additional power warrants—the 
transformer being designed and insulated 
to. stand the higher pressure. This pres- 
sure is to be obtained from the 2,200- 
volt current generated by the dynamos at 
the Falls by means of step-up trans. 
formers. 

At the receiving end, the pressure of 
the line will be reduced by step-down 
transformers to 400 volts. The railway 
motors, however, require a direct current, 
and the 400-volt three-phase current will 
be changed to a 550-volt direct current, 
by rotary converters, which, together with 
the step-down transformers, will be lo- 
cated in the Niagara street power station. 
The converters will be arranged to operate 
in connection with the existing steam 
plant of the railway company. 

The contract for the equipment has 
been placed with the General Electric Co. 
This is the first step toward the transmis- 
sion of the power of Niagara Falls to any 
considerable distance, and its progress will 
be watched with great interest by all me- 
chanical and electrical engineers. The 
transformers are to be the largest so far 
made. There are to be three of them, any 
two having a capacity of 2,500 horse- 
power. Three are provided in order to 
have a spare one. 


a aA 
Electric and Compressed-Air Street 
fr 


Cars. 
BY R. D. WILLIAMS. 

In the discussion which is now going 
on relative to the use of the compressed- 
air street car, and especially in the com- 
parison between it and the electric car, 
one fact is generally lost sight of, and that 
is the comparatively low efficiency of the 
electric street-car motor. The efficiency 
of power transmission by electricity, when 
the conditions are favorable, is, of course, 
very high—for anything except short dis- 
tances probably higher than that of any 
other known method. It is quite the fashion 
among some electricians, and especially 
among the writers for the electrical press, 
to use figures for the efficiency of trans- 
mission which have been obtained with 
shunt motors working under the most 
favorable conditions, as though they were 
universal and applicable to all conditions. 

Of all the applications of electrical 
power, street-car traction is probably 
about the least efficient. The determina- 
tion of the efficiency of a street railway 
plant is a most difficult problem, and, so 
far as we know, no definite knowledge is 
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in existence about it. It is, however, a 
certainty that, compared with the appli- 
cations which are used as a basis, the effi- 
ciency is low, and the compressed-air car 
has, in fact, a much less formidable com- 
petitor in this respect than is generally 
assumed and industriously promulgated 
by the partisans of the electric car. 

There is in many quarters a fixed habit 
of worshipping efficiency and assuming it 
to be the chief factor of this and many 
other questions. In point of fact, all men 
of experience know that it is not the only 
factor, and that in a vast number of cases 
it is not even an important factor. No one 
thing so quickly and surely stamps a man 
as a theorist in the offensive sense as con- 
stantly magnifying the importance of effi- 
ciency to the exclusion of everything else. 

I am far from contending that efficiency 
is of small importance in street-car trac- 
tion. It is an important factor in two 
ways—first, of course, in its influence on 
the coal consumption; and secondly, in 
its influence on the capacity and cost of the 
power plant. 

In the case of street-car traction, like all 
other commercial undertakings, it is, how- 
ever, commercial and not mechanical effi- 
ciency which is sought; in other words, not 
the mere ratio between the power generated 
and the power utilized, but the ratio be- 
tween operating expenses and income. In 
this ratio appears the first cost of the plant, 
the repair bills, and that other factor which 
is beyond the reach of figures—the popu- 
larity of the system used with the public. 
It is well known that, owing to the fact 
that a large part of the weight of the mo- 
tors is usually carried directly by the axle, 
without springs of any kind, the electric 
car requires a track of the most substan- 
tial and expensive construction; whereas 
the air motor being carried entirely on 
springs, its action on the track must be 
much less severe. Considering, further, 
that the air motor is essentially a small 
locomotive, it may well be doubted if the 
item of repairs will be as heavy as with the 
electric system. 

I am by no means a partisan of the com- 
pressed-air car. I have known Mr. Hardie 
for many years and entertain the highest 
respect for his capacity as an engineer. If 
there is anything in the sysem, there is no 
doubt that he will get it out, and it is a 
source of gratification that it is at last to 
be tried on its merits and to a conclusion. 
At the same time, it is patent to anyone 
that Mr. Hardie has shouldered a large 
load. 
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The application for the extension of the 
English patents on the Willans engine has 
been successful so far as relates to the cen- 
tral valve feature, but unsuccessful for the 
air cushion. This extension of patents is 
a practice in which English and American 
methods differ. It is many years since an 
American patent has been extended he- 
yond its original term. 
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Letters from Practical Men. 
Laying Out Bicycle Sprockets. 


Editor American Machinist: 

The answer given to H. H., Question 
118, in issue of June 11th, has stirred me 
up to say something I have had in mind 
for some time. 

The sprocket wheel is a thing by itself, 
and must be considered as such, as much 
so as gears or pulleys. The principal 
similarly between spurs gears and sprock- 
ets is, that both have teeth. Alligators 
have teeth, too, and so have horse rakes. 

The rule for determining the propor- 
tions of gears will not answer for sprockets 
at all. For instance, if you have a 12- 
toothed pinion and a 24-toothed gear, the 
larger is twice the pitch diameter of the 
smaller. This would not do at all for 
sprockets, for the reason that gears, to 
work correctly, are calculated by “cir- 
cular” pitch, «. e., the pitch is measured on 
the arc. This is invariable. With sprock- 
ets using ordinary “link belt” or “roller 
chain,” or chain such as is used on bicy- 
cles, the pitch is chordal pitch, and this is 
invariable also. 

Now, I do not know what the rule is 
with those who make a specialty of these, 
but I am simply giving my experience, 
and it has been very satisfactory and some- 
what extensive. I have made sprockets 
from 3 feet in diameter down to 1% inches, 
and from 10 inches pitch down te % inch 
pitch, and it has been my practice, with 
the kinds of chain mentioned, to draw a 
circle through the center of the bar of 
the link, as shown at A B, Fig 1 and call 
that the pitch circle. I make the depth of 
the teeth equal to the diameter of the bar, 
as shown by the circle C D, Fig. 1. In all 
ordinary cases, the curve of the face is 
purely and simply a circle. If the wheel 
is large and the pitch fine, so that several 
links of the straight portions of the chain 
are in contact with the teeth, the curve 
might approximate the involute; but us- 
ually the end of the link that is leaving the 
wheel clears the tip of the tooth by the 
time that the other end starts to leave, 
so that the bars of the links describe 
short arcs of circles and nothing else, and, 
in my opinion, any claim of superior effi- 
ciency for some peculiar curve, such as 
cycloidal, etc., is a fake. I have seen the 
faces made straight, and they work all 
right, provided the chain clears the tip 
of the tooth, as shown at E in the dotted 
position of the bar. In locating the cen- 
ter from which to strike the face of the 
tooth, I do not place it on the pitch circle 
A B, but a little inside, as on the circle 
G H. This gives the clearance as before 
spoken of, and the chain does not rub the 
face of the tooth, but falls into contact 
with the face and bottom at the same in- 
stant. This is the theory of my con- 
struction, and whether it works out or not 
depends on the accuracy of the work. 

Now, to determine the diameter of the 
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pitch circle: Supposing that we have to 
make a sprocket with 16 teeth. Take a 
piece of the chain 3 or 4 feet in length, if 
to be had, stretch it straight, and measure 
it from center to center of bars and divide 
that length by the number of links. This 
gives the pitch. 

Now, the diameter may be calculated 
from the tables given in all Engineers’ 
Pocket Books, and this is by all odds the 
best; but if you want a graphic method, 
you may strike a circle, preferably larger 
than the wheel, divide it into 16 equal parts 
and draw radial lines to the center, as 
shown in half at Fig. 1. If the pitch of 
the chain is 3 inches, locate, by trial, two 
places on these radial lines that are 3 
inches apart and equidistant from the 
center, as J and K. A circle drawn through 
these points will be the pitch circle, upon 
which the wheel may be constructed as 

















LAYING OUT SPROCKET WHEELS. 


before described and as shown in the 
figure. 

This method I have used on wheels of 
30 to 40 teeth, and 2% to 3 inches pitch, 
with entirely satisfactory results. The lay- 
ing-out, however, must be very carefully 
done. 

In Fig. 2 I have shown a diagram of a 
cable chain wheel, having 6 teeth shown 
in half. It is better in practice to make 
the full wheel to check the work by, but 
a half will do for the purpose of illustra- 
tion. In this case I call the pitch circle 
the circle X Y, passing through the cen- 
ters of the portions of the links that are 
parallel to the axis of the wheel. In this 
case the pitch, if there is any such thing, 
is a variable quantity, being greatest when 
measured on straight chain, and smallest 
when measured on smallest wheel used. 

But the pitch has little to do with the 
construction in this case. Suppose a 
wheel of 6 teeth is wanted: Conceive the 
chain laid around so that the links whose 
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planes are parallel to the axis of the wheel 
would lie on the perimeter of a regular 
hexagon, as upon a J, bc, etc. Upon any 
line A C draw a circle A B C and divide it 
into 6 equal parts, and draw the radial 
lines D O, E O, F O, etc., through the 
angles of the hexagon. These radial 
lines are the center lines of the teeth, and 
the sides of the hexagon are parallel to 
the bottoms of the sprockets of the wheel. 
If the distance center to center of the ad- 
jacent links is 1% inches, draw parallel 
toEO,PQ% inch to the right, and M N 
34 inch to the left. Bisect the sides of the 
hexagon with perpenhdiculars G O and 
HO. Ifthe link measures 3 inches center 
to center, draw L K parallel G O and 1% 
inches therefrom; also parallel to H O, 
draw J 1 11%4 inches from HO. Now, the 
intersection of J J and P Q is a point in the 
pitch circle of which O is the center. The 
intersection of K L and M N is a point in 
the same circle, and the double construc- 
tion is made as a check on the accuracy 
of the work. 

This may be done analytically, but I 
think the process would be very tedious, 
and I doubt if it would be any more sat- 
isfactory. 

A. L. BOWEN. 
A A A 
Editor American Machinist: 

I notice in the “American Machinist” of 
June 11th a request by H. H. for informa- 
tion about bicycle sprocket wheels. I 
have used the following formula for the 
Abingdon, Indianapolis and Duckworth 
chains, and for sprockets from six to 
forty-two teeth. A sprocket wheel can- 
not, of course, be figured by circular pitch, 
and a sprocket of this kind cannot be fig- 
ured by chordal pitch; for the pitch length 
of the links of the chain, when wrapped 
around the wheel, resolves itself into two 
chords of unequal length: 

I have found, by measurements taken 
from sprockets-made to fit the chain, the 
constant .3187, which may be called the 
pitch diameter for one tooth. This con- 
stant multiplied by the number of teeth de- 
sired in the wheel, will give the diameter 
of the pitch circle in inches. The pitch 
circle here used is a circle passing through 
the centers of the chain rivets. 

For the outside diameter, add 5-16 inch 
to the pitch diameter as found above. The 
space between the teeth should have 
about 1-32 inch clearance over the length 
of the solid or center links of the chain. 

The bottom of the space is a chord, and 
the sides of the teeth are straight lines at 
such an angle as will give sufficient clear- 
ance at the points of the teeth, as shown 
in sketch. . 

The thickness or width of face of the 
sprocket should be at least 1-32 inch less 
than the space between the side links of 
the chain and the corners of the teeth 
should be rounded off on the sides only. 

The thickness of point P of teeth will 
vary with the number of teeth, being 
thicker than drawn for a less number of 
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teeth, and thinner as the number of teeth 
increases, coming almost to a sharp edge 
at twenty teeth. A sprocket of less than 
seven teeth should not be used, and bet- 
ter, not less than eight. I have made them 
of six teeth, but they were unsatisfactory. 

In the dotted lines on sketch I have en- 
deavored to show how the chain unwinds 
from the sprocket. In position 1 the 
dotted circles are the ends of two solid 
links as they come next the tooth at its 
base. In position 2 the chain is further 
unwound, and a line drawn through the 
rivet centers is perpendicular to the line 
a. which is radial from the axle center to 
center of rivet in solid link, and the line 
of pull of chain is, of course, tangent to the 





pitch circle at that point. In position 3 
the chain is still further unwound, and 
the line of pull becomes perpendicular to 
radial line B and tangent to pitch circle 
at its intersection with the next rivet 
center. 

These three points will determine the 
angle of the sides of the teeth. A small 
amount of extra clearance just at the points 
of the teeth should be allowed as the 
teeth wear fastest near the root, and the 
chain would then ride the tops of the 
teeth if it were not for this extra clear- 
ance, 

The dimensions given on sketch for 
length of links are measurements taken 
from a new chain, and only serve to show 
the variation from the true pitch, which 
was supposed to be exactly one inch. 
These errors are allowed for in the extra 
Space between the teeth, as noted above, 
and may be more or less than here given. 

F. H. BULLARD. 

Rochester, N. Y. 

[Our correspondent’s rule works out 
with substantial accuracy in the case given 
by him. We make the eight links together 
subtend an angle of 359° 44’, which is near 
enough to 360° for all practical purposes. 
The rule is not, however, strictly sound. 
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If the diameter of the sprocket be doub!ed, 
the angle subtended by the link would not 
be exactly half of what it is for the wheel 
given, because the pitch of the chain is 
measured on chords and not on the arc. 
In other words, the diameters of the 
sprockets are not exactly proportional to 
the number of teeth, as our correspon- 
dent’s rule would make them.—Ed.] 


4 - 2s 
The Pelton Water Wheel. 


Editor American Machinist: 

I have read with great interest the letter 
of Prof. John H. Sweet, with your editorial 
comments, in the “American Machinist” 
for August 13th, and beg leave to offer 
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LAYING OUT BICYCLE SPROCKETS. 


some additional notes on the subject. The 
name of the inventor, forgotten by Pro- 
fessor Sweet, was probably “Jearum At- 
kins,” who obtained a patent in 1875, Aug- 
ust 10, for a water-wheel, for which he 
filed his claims, February 27, 1853! 

One of these claims was: “The mode of 
constructing waterwheels and apparatus 
connected therewith, so as to cause the 
water to impart its velocity, and conse- 
quently its power, to the wheels, by de- 
scribing a half rotary motion against semi- 
circular-shaped buckets, joined and ar- 
ranged in the manner set forth.” 

This I glean from the Journal of the 
Franklin Institute for September, 1875, 
from a very elaborate report of a com- 
mittee of the institute, appointed to ex- 
amine the “Pelton wheel,” and report on 
its claims for the Elliot Cresson Medal. 
This report, which is far too long to copy 
in the “American Machinist,” is supple- 
mented by a longer historical sketch, by 
John H. Cooper, the chairman of the sub- 
committee, which traces this “half-rotary 
motion” of the water down from Belidor’s 
“Hydraulic Architecture,” new edition, by 
“Navier,” 1819. Reference is made in 
the report to the application of the same 
principles to the motion of the water, by 
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“Poncelet,” in 1827; “Madame Girard,” 
1843; “Tappinger,” 1845; “De Canson,” 
1847. It seems to show that the “turbine 
traditions” are not abandoned, as you sug- 
gest, but by the combination of guides 
and buckets in one piece a much simpler 
form of wheel is obtained, capable of 
utilizing a small body of water, under a 
high head, to very great effect. 

These reports are well worth reading 
by anyone interested in hydraulic motors, 
and seem to show that, like many other 
great inventions, the Pelton wheel is the 
result of evolution, needing only the fin- 
ishing touch, which seems to have been in 
the construction and position of the noz- 
zle or nozzles. 

The velocity of the bucket, as compared 
with the theoretical velocity of the water, 
under the head, does not differ much from 
that of the turbine, which I have found to 
be all the way from 49 to 60 per cent. Mr. 
Francis, in his tests of the Boyden turbine 
at the Tremont mills, found it to be about 
62 per cent., or that of the “contracted 
vein,” the whole velocity of the water 
having been imparted to the wheel, and 
the water simply falling away, motionless. 
It is very probable that the difference 
between the 62 per cent. obtained by Mr. 
Francis and the 50 per cent. obtained from 
the Pelton, is due to the actual loss by 
friction, of the velocity of the water in the 
pipe and nozzle. 

Professor Hope was probably fully in- 
formed as to all the European experi- 
ments, and Mr. Pelton seems to have been 
the “practical mechanic” who put his ideas 
into working shape. Be it as it may, 
there is no question of the economy and 
value of the wheel in mountainous districts 
where they have high falls on small 
streams. 


SAMUEL WEBBER. 
Charlestown, N. H. 


aaa 
Speed of Presses. 


Editor American Machinist: 

In these days of sharp competition, 
when every stroke you make must be made 
in the right direction, a few words on the 
best speed for press work may be of inter- 
est to your readers who are interested 
either mechanically or financially in that 
branch of mechanics. By “best” I mean 
that speed that will bring in the best re- 
turns in dollars and cents to the company, 
and indirectly to the pockets of the fore- 
men and press hands also. 

I do not think the subject is given the 
attention it should have when a room is 
on the day-work system, but put that same 
room on a piece-work basis and the ques- 
tion of speed will force itself to the front 
without any assistance. Often have I 


had a press hand come to me with tears 
in his eyes, when the administration had 
had an economical turn and had given 
some of the jobs a severe reduction in 
price, and say: “I can’t do that work at 
that price, but if you will put the job in 
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that quick press I guess I can get a day’s 
pay out of it.” Now, I am always ready 
to take an idea from a press hand, for 
when I get one it is almost sure to be a 
good one. So I put the work into the 
quick press and, sure enough, he would 
get a day’s pay out of it. 

This started me out on a still hunt for 
some more of the same kind. I had two 
roll-feed presses that were getting out 
from 200 to 250 pounds of small sheet iron 
work in 10 hours, running 125 revolutions 
per minute. Well, I got two 18-inch pul- 
leys for the main line shaft and put one of 
them on. The job went on all right a few 
days, and then Tom came round to me 
and said: “If you are going to run that 
press at that speed, all right; but I want 
you to put Bill on it half the time, boss. 
I can’t get out so much as I used to.” 
Of course, my curiosity was aroused and 
I started in to find out the reason. “Well, 
before you speeded that press upI coulddo 
as much as Bill could, but now I have to 
grind the dies twice to his once, and I 
lose so much time at that I can’t make it 
up.” I looked into it well and found out 
it was just as Tom had said. I had over- 
done the thing, and the press was put back 
to the old speed. This impressed the fact 
on my mind that 125 revolutions per min- 
ute was as fast as it was policy to run 
the job on sheet-iron work. If it had 
been soft metal, copper, rubber or brass 
I should not have got left as I did. 

Well, this started me off again. I had 
three large presses running at 90 revolu- 
tions per minute, and I well remember 
the trouble I had to get that speed out of 
them. We were using some very large, 
complicated dies, having some 360 inches 
of cutting edge in them, and turned out 
4,000 sheets per day of 10 hours, includ- 
ing stoppages. I dropped the speed to 
70 revolutions and it increased the output 
to 5,000 and over, in the same length of 
time, and I think it is the best speed I can 
find for that kind of work. When it comes 
to foot or drop presses I never found any 
cause to reduce the speed. I have a rec- 
ord of 42,000 blanks being “flat dropped” 
in a day, using the old-fashioned “bull’s 
tail” lifter, worked with the foot in the 
stirrup, and which, by the way, has al- 
ways given me the best satisfaction and 
the least trouble of any that I have ever 
tried. 

In drawing up work I am sorry to say 
my experience has been limited, com- 
pared with many of your readers; but 
standing a few days ago at the works of 
the Dover Stamping Company, and watch- 
ing what the superintendent told me was 
the second large drawing press ever built 
in America, and which is still in use run- 
ning at about 8 strokes per minute, and 
near by in the same room one of the 
latest and most improved makes, drawing 
up the same class of work at 27 strokes 
per minute, leads me to think that there 
has been a vast improvement in speed on 
that class of press work also. 
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Now, Mr. Editor, as I have started the 
ball rolling, I wish that some of your 
readers would help push it along. It is 
a good thing and means dollars and cents 
to us all. 

A. P. PREss. 
A A A 
A Case of Relative Motion. 


Editor American Machinist: 

The inclosed clipping was handed me 
with request for my opinion. As there 
are some points of interest not touched 

































Fig. J 
A CASE OF RELATIVE MOTION. 


on by the analyst, I refer it to you, and, 
if thought worth while, to your readers. 
A. B. LAWTHER. 
Syracuse, N. Y. 


The clipping referred to by our corre- 
spondent reads as follows: 


“A series of disks, Fig. 1, placed one 
above the other, having a common axis, 
are set in motion by gears fastened to a 
shaft. Since the velocity of any disk dif- 
fers from that of all the others, there evi- 
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tion between the lower disk and upper ball 
is not eliminated, but changed to rolling 
friction, while between the same balls and 
upper disk friction is not only not avoided, 
but created, due to the opposite direction 
of motion of both of them, which event- 
ually will grind and cut, if it does any- 
thing at all.” 


[What we suppose Mr. Lawther re- 
fers to where he says “some points of in- 
terest not touched on by the analyst,” 
is that the whole matter is simply a case 
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Fig. 2 


of confusion arising from failure to dis- 
tinguish between absolute and relative 
motion, and on this account a wrong con- 
clusion is arrived at. Mistakes are often 
instructive, and this one shows how easy 
it is to go astray in such matters. When 
considering the behavior of the ball shown 
in Fig. 2, we have only to discover what 
the relative motion of the two disks is, 
and we at once see that it is the same, 
precisely, as though the speed of both 
disks were reduced by an equal amount 
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RIG FOR BORING FLY WHEELS. 


dently would be sliding friction between 
any two. To eliminate all friction be- 
tween these disks, a genuine ball bearing 
was proposed to be located between them 
to run in concentric channels of suitable 
shape and dimension. 

“Analyzing the motion, we find that be- 
cause the upper disk is largest, driven by 
the smallest gear and therefore rotates 
slowest, it will not impart any motion to 
the balls which receive their impulse from 
the lower disk. The direction of motion 
of both disks and balls is clearly shown 
by arrows in Fig. 2. To begin with, fric- 


until the upper and slower one stood still; 
the lower one would then go on at corre- 
spondingly reduced speed, and the ball 
would roll between the two surfaces and 
reduce friction precisely as in any other 
thrust bearing. In other words, the abso- 
lute motion of these disks need not be 
considered at all, except so far as is neces- 
sary to ascertain what their motion rela- 
tive to each other is, and the arrows on 
Fig. 2 therefore give a totally wrong im- 
pression as to what takes place between 
the upper surface of the ball and the upper 
disk.—Ed. ] 
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Rig for Boring a Fly-Wheel. 
Editor American Machinist: 

It may interest your readers to know 
how we rebored a heavy wheel weighing 
1,800 pounds and 40 inches diameter for a 
punch press, the largest lathe we have 
swinging only 20 inches. The accom- 
panying sketch will help to make matters 
clear. The head stock of lathe was turned 


around and wheel bolted to face plate, 


The part of hub shown in section was 
already turned, and this made a good 
place to fit a heavy flange to. A hole 
was bored in the flange for a piece of cold- 
rolled 134-inch bar. There was also a 
recess cut in for clearance while entering 
tool. To feed the bar through, advan- 
tage was taken of a 14-inch lathe (which 
is almost in line with larger lathe and 
about 12 feet away), to the carriage of 
which an angular casting was bolted. This 
bar might have been clamped to the top 
of cross-slide, but it was too high, so a 
hole was put in the casting and the bar 
slipped in and held in place with a set 
screw. The carriage, being an elevating 
affair, made a convenient way of bringing 
the bar central with the wheel. 
Shelby, O. EDMUND Bury. 


A A aA 
The Front Wheels of Motor 
Vehicles. 
Editor American Machinist: 

In your issue of August 6th, Mr. Theo- 
dore H. Miller claims to find an error in 
the statement of Mr. W. H. Booth, in your 
issue of July 23d, in regard to the pressure 
on the front wheels of motor vehicles 
driven from the rear wheels. 

Mr. Booth stated that motor vehicles 
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FRONT WHEELS OF MOTOR VEHICLE. 
driven from the rear wheels had a ten- 
dency to force the front wheels down 
into instead of up out of holes, and Mr. 
Miller claims that the reverse is true. The 
following shows which is right. 

In this motor vehicle, A is a rear driv- 
ing wheel, B is a front wheel, C is a frame 
connecting the two wheels, D is a spoke 
transmitting power to the line of motion 
C, E is a spoke resisting the force of D, 
and acts as one member of a toggle joint, 
the other member being the line of force of 
D exerted at centre of B. The angle of this 
toggle joint decreases as the angle formed 
by the line of force D and the line of mo- 
tion G increases, until a point is reached 
where it is impossible to push the front 
wheels out of the hole, as Mr. Booth 
correctly stated. On the other hand, were 
“ the driver, spoke E would force the 
vehicle at a tangent to the line of motion 
G, and lift itself out of the hole. 

Mr. Miller’s statement that “wheelmen 
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are able to lift the front wheels of their 
machines clear of small obstructions by 
a sudden application of considerable 
power through the pedals” is absolutely 
incorrect, as this trick is only done by a 
sudden upward pull on the handle-bar 
acting against the inertia of the body. 
His comparison of motor vehicles to 
traction engines pulling heavy loads has 
evidently led him into his first errors in 
this matter, as the resistance of the load at 
the rear of the traction engine, which 
naturally lifts the front wheels, is a condi- 
tion which does not exist in a motor 
vehicle operated as an independent unit. 

CuHas. R. Pratt, M. E. 

Bloomfield, N. J. 

A & 
Editor American Machinist: 

Happening to be in your office soon after 
receipt of Mr. Pratt’s communication 
above, and having therefore seen it, I ac- 
cept your invitation to reply. 

Mr. Pratt’s explanation of things would 
be all right for a vehicle propelled by some 
force not within itself, but he evidently 
overlooks the very important point that 
the force by which this vehicle is pro- 
pelled is self-contained, and that his dia- 
gram and explanation are therefore very 
incomplete. In fact, it reminds one of 
“the play of Hamlet with Hamlet left out.” 

Let Mr. Pratt sit down and think that 
some force must be applied to wheel A 
to turn it, since it is the driver; that this 
force must be applied to it by some sort 
of mechanism attached to the frame C, and 
that nothing can be more certain than that 
the force tending to rotate the wheel in 
one direction is exactly equaled by a force 
tending to rotate the frame C in the op- 
posite direction. In fact, when the power 
is turned on, whether the wheel 4 will 
rotate in one direction, or the frame C in 
the other, will depend solely upon which 
one offers the greatest resistance to rota- 
tion, and only its weight prevents the 
frame from turning backwards instead of 
the wheel turning forwards. 

Keeping these facts in mind, Mr. Pratt 
will readily see that, even though a verti- 
cal wall rose in front of wheel B, it would 
be raised up over that wall if sufficient 
force were applied to the driving wheel A 
and it were prevented from slipping on 
the ground. In this case the moment of 
the force applied to rotate A would need 
only to slightly exceed the moment of 
the force of gravity tending to hold the 
forward wheel to the ground. I need 
scarcely remind Mr. Pratt that “action 
and reaction are equal and in opposite di- 
rections,” and from this it follows that 
the front wheel of such a vehicle will al- 
ways press upon the ground with a force 
diminished in proportion to the force 
applied to rotate the rear driving wheels, 
no matter what may be the nature of the 
mechanism by which the force is applied, 
so long as it is attached to the frame of 
the machine. 

To the statement that if B were the 
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driver it would “reduce the gravity load 
on A” J also take exception, and think the 
effect would be precisely the opposite. 
Perhaps the reason for this will be readily 
inferred from what is said above. 

As to traction engines and bicycles, it 
happens I have had opportunities of be- 
coming familiar with them, and can 
scarcely believe that my statements re- 
ferred to regarding them are incorrect. 
Most traction engines have the rear wheels 
as drivers, and the load to be driven is 
always attached below the axle of the 
driving wheel, and therefore helps to keep 
the forward end of the machine down 
upon the ground. In fact, the drawbar 
is usually placed as low as possible with 
this object in view; but in spite of 
this the front wheels will sometimes lift 
up in front and, in fact, always will if 
enough steam is turned on and the rear 
wheels do not slip—and they are not very 
likely to slip, because the weight upon 
them is increased by the driving force 
applied to them. 

It must be clear that the same principles 
apply to bicycles. The bicycle is a motor 
vehicle with its rear wheel the driver, and 
with the rotative force applied by mechan- 
ism attached to the frame of the machine. 
With the old “Victor” machine, having 
a spring front fork, it was quite easy to 
see the front of the machine rise up every 
time a crank came to an almost horizon- 
tal position, moving downwards, where 
the most force was applied. Of course, 
this was most noticeable when riding up a 
hill or on very bad ground. If Mr. Pratt 
ever tried to ride the “Star,” “Eagle” or 
“Broncho” wheels, he will know that the 
weight of the body must be thrown for- 
ward in proportion to the power applied 
to the cranks or levers, as the case may 
be, in order to keep the front wheel on the 
ground at all. 

THEODORE H. MILLER. 


Brooklyn, N. Y. 


te & 
A Detail of the Internal Milling 
Device. 


Editor American Machinist: 

The writings of Mr. S. T. Freeland, in 
your issue of August 13th, have attracted 
my attention, and I could not resist the 
temptation to supply your readers with 
what he claims to have forgotten in the 
device for milling die rings, viz., the man- 
ner in which the outer end of the sleeve 
is supported. 

The sketch shown in Fig. 4 would indi- 
cate the sleeve to be as long as the arbor; 
but this is not the case. The sleeve does 
not project more than about one inch on 
either side of the bar, and the outer end 
of the arbor is supported by the over- 
hanging arm of the milling machine. 

This device has been in use for several 
years by the National Machinery Com- 
pany, makers of bolt and nut machinery, 
of Tiffin, O., where it originated. 

Cleveland, O. H. P. EImers. 
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A Manufacturing Machine Shop. 


We publish, in this issue, the final in- 
stallment of the five articles which illus- 
trate and describe the shop of the De La- 
val Company, at Poughkeepsie, N. Y., 
with some of the more interesting features 
of its equipment. We have treated the 
subject fully, and our reproductions of 
working drawings and photographs will 
enable anyone who chooses to build an 
exactly similar shop. 

We have treated the subject thus in 
detail, because we believe that this shop 
embodies some very interesting and in- 
structive features. It has been in practi- 
cal operation several years—long enough, 
in fact, to demonstrate that it is well 
adapted to such work as is done in it. 
To what extent the features found in this 
shop can be adapted to other lines of work 
and other circumstances those who are yet 
to build machine shops in this country 
must judge. For heavy work some pro- 
vision would have to be made for travel- 
ing cranes, which were not required in 
this shop, and consequently were not pro- 
vided for. And where ground must be 
paid for at very high rates, or for any 
other reason ample room cannot be ob- 
tained, a multi-floored shop would, of 
course, be advisable—perhaps necessary. 
But at what price per Square foot charged 
for land it would become the better econ- 
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omy to build a multi-floored shop rather 
than one similar to that described, we do 
not know. Those who appreciate the 
value of the best possible light, compara- 
tive security against fire, and almost per- 
fect adaptability for extensions in any di- 
rection required, will be inclined to be- 
lieve that the price of land must be higher 
than is often used for machine-shop pur- 
poses before the dividing line is reached be- 
tween the best all-round returns from such 
a single-floored shop on the one hand 
and a multi-floored structure on the other. 
The information we have given will do 
much to assist those who have yet to study 
the problem of “shopitecture” for them- 
selves to decide the point. 

It is perfectly safe to say that no such 
uniformly and strongly lighted photo- 
graphs as we have shown of the interior 
of this shop would have been taken in a 
shop lighted in any other of the usual 
ways of lighting machine shops, and there 
is scarcely a better index of the differ- 
ence between good and indifferent or bad 
lighting. 

We have long believed that the saw- 
tooth roof for shops possessed advantages 
generally overlooked in this country, and 
we expect to see more of them over ma- 
chine shops as its merits become better 


known. 
A A é 


“Theory and Practice” Again. 

A large part of the odium in which 
theory is held by many, is due to the fact 
that the word is often, though perhaps 
unintentionally, used as a cloak for igno- 
rance. Some subject which is so involved 
and contains so many uncertain factors 
as to be incapable of being formulated, 
may yet, by the convenient ignoring of 
some of these factors, be so simplified as 
to become easily formulated, and then a 
calculation based on such a formula will be 
calmly presented as a theoretical solution. 
In point of fact it is nothing of the kind, 
but simply an approximate solution in 
which some factors are ignored. There 
can be no true theory of any problem 
which does not include all of the factors. 

As an illustration, the factors which 
enter into the problem of a body falling 
through the air are decidedly complex. 
If any formula has ever been found which 
includes all of these factors, we are not 
aware of it. It so happens, however, that 
by neglecting the resistance of the air 
and assuming the body to fall in a perfect 
vacuum, a simple formula will give the 
relations between the time and the dis- 
tance fallen through. In point of fact, no 
body ever did or ever will fall to the earth 
through a vacuum; but if it is required to 
calculate the fall of a body, this formula 
will be used because we have no other. 
Instead of owning up to the truth and 
saying that a calculation by this formula 
gives the result which would be realized 
under assumed and impossible conditions, 
the figures will be given as the “theoreti- 
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cal result’”—a statement which simply 
saddles the world’s ignorance upon the 
word “theory.” 

This factor of frictional resistance runs 
through a wide range of engineering cal- 
culations. Friction is so uncertain and 
erratic as to defy all attempts to formulate 
it. It is therefore through necessity often 
ignored, and a formula derived which too 
often the author regards as expressing 
‘the theory of the problem, when in reality 
it expresses his and the world’s ignorance 
of essential conditions which it ignores, 
but which assert themselves most arro- 
gantly in actual work. 

In the great majority of cases the sup- 
posed discrepancy between theory and 
practice is due to the fact that what is 
called the theory of the case is not really 
such, but instead the theory of an impos- 
sible case, in which many of the factors 
of the real case are ignored. 


a AA 
More Naval Engineers Give Out. 


The newspapers have published the fact 
that Chief Engineer Stone and P. A. En- 
gineer McAllister, of the United States 
battle-ship “Indiana,” have broken down 
in the service, but we have seen no public 
mention of the further facts that two ma- 
chinists and ten others in the engineer 
department of that vessel have been re- 
cently “hauled up from below.” 

This means only one thing, and that is, 
that the engineer force on our naval ves- 
sels is not sufficient to reduce the strain 
upon individual members of’ it below the 
dangerous and often fatal point. 

In the meantime, the line officers use 
their powerful influence to prevent a 
proper increase of the Engineer Corps, 
whose members work their lives out below 
while hundreds of men “loaf” about the 
deck with nothing whatever to do; di- 
rected, often, by old “sail officers,” whose 
ideas do not go beyond awnings and the 
correct kind of cap ribbons—5-inch bow 
knot; 4%-inch would be a disgrace to its 
wearer and his ship. 


A A A 


Questions and Answers. 


Name and address of writer must ceney 
every question. ne must pertain to our 
sgodallinendte 4 general interest. We can- 
not undertake to answer questions by mail. 

(150) J. P., Rhode Island, asks: Is there 
to your knowledge, any standard depth to 
cut flutes in a reamer, tap or drill, and is 
there any standard for the amount oi 
“land”? A.—So far as we know, there is 
no generally recognized standard for any 
of these things; each maker follows his 
own ideas about them. 


(151) F. M. M. says: We received 
drawing recently from a well-known office. 
in which the projection used was said, by 
part of the draftsmen in this office, to be 
first-angle projection, while others con- 
tended that it was no angle at all. We 
will suppose the piece to be a cylinder with 
a hole in its side. We all agreed that Fig. 
1 was third-angle projection. The piece, 
however, was projected as in Fig. 2. The 
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writer claims that Fig. 2 is not first-angle 
projection, but that Fig. 3 is. The point 
we wish decided is, whether Fig. 2 or 
Fig. 3 is first-angle projection, the eleva- 
tion being considered the same in both 
figures. A.—Figs. 2 and 3 are both in the 
first angle. The only difference between 
the two is that views a and b show op- 
posite sides of the piece, but both are pro- 
jected by the first-angle method. 


(152) A reader says: 1. I have been us- 
ing for making axles 1%-inch round com- 
mon iron. I want to substitute mild steel 
of same stiffness. What size shall I use? 
A.—As we understand your question, 
there would be very little difference be-~ 
tween iron and steel. We understand that 
you want a steel axle that will bend the 
same amount as the iron axle under the 
same load. In this respect there is but 
little difference between iron and steel, 
the deflections for the two metals being 
in the ratio of their moduli of elasticity, 
which is 28. Steelis s/ronger than iron— 
that is, a smaller piece will carry a given 
load; but it is very little stiffer—that is, it 
bends practically as much under the same 
load up to the elastic limit. In your case 
the difference in size for the same deflec- 
tion would not be over j, inch. 2. How 
is the elastic limit practically determined? 
A.—By a testing machine having appli- 
ances for measuring both the loads ap- 
plied and the elongations. Up to the elas- 
tic limit the elongations are proportional 
to the loads, but above that point the elon- 
gations increase faster than the loads, and 
the point where the change appears marks 
the elastic limit. 


(153) W. P., Brooklyn, asks: Having 
two air receivers, one with a capacity of 
9 cubic feet, and the other 3 cubic feet; the 
first containing air at 2,500 pounds’ gage 
pressure, and the second at 150 pounds; 
both at 70 degrees Fahr.; a communica- 
tion opened between them so that both 
have the same pressure, and the tempera~ 
ture restored to 70 degrees, the resulting 
pressure is only 1,800 pounds, while I 
figure that it should be 1,913 pounds. No 
leakage has occurred, and no loss through 
the capacity of the connecting pipe. Why 
the loss? Should the friction of the air 
passing the throttle or valve cause any 
loss of pressure? A.—Our determination 
of the resulting pressure confirms your 
own; thus, the air in the 9-foot tank re- 
duced to atmospheric pressure is 9 X 
2514.7 

14.7 
the air in the 3-foot tank reduced to at- 
164.7 
14.7 
cubic feet. The total amount of air at at- 
mospheric pressure is 1539.6+ 33.6=— 
1573.2 cubic feet. This amount of air re- 
duced to 12 cubic feet should give a pres- 


1573.2 
1573-3 4 14.7 = 


absolute, or practically 1913. gage. 
are unable to see the cause of the discrep- 
ancy. Are you sure of the accuracy of 
your gages and the exact capacity of your 
tanks? The friction of the connecting 
valve should have no influence on the 
final pressure 


_ 154) E. M., Bridgeport, Conn., asks: 1. 
i: Question and Answer No. 133, July 
16:4, why do you use the figure 5 in calcu- 
ig the horse-power of the engine, and 
in calculating the volume of steam 
{in a minute? A.—As the stroke of 
* €ngine was 30 inches, or 2% feet, the 
Piston travel was 24% & 2= 5 feet for each 
rey olution. 2. Why do you divide by 144 
‘get the number of cubic feet? A.—We 


civided by 144 because the stroke or piston 


= 1539.6 cubic feet. Similarly, 
= 33.6 


mospheric pressure is 3 X 


sure of 1927.1 pounds 


We, 
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travel was in feet; if the piston travel had 
been in inches it would have been correct 
to divide by 1,728. 3. Cannot the horse- 
power of a boiler be found without the 
size of engine? A.—The actual power that 
may be developed from the use of a given 
volume of steam will depend so much upon 
the style of engine employed that it is im- 
possible to compute horse-power from 
the boiler alone. A common slide-valve 
non-condensing engine may consume five 
times or ten times as much steam in the 
development of a horse-power as would 
be required in a multiple-expansion en- 
gine of the best type. The nominal horse- 
power of a boiler may, however, be com- 
puted. What is known as the centennial 
standard for the horse-power of boilers, 
the standard also adopted by the American 
Society of Mechanical Engineers, is the 
evaporation of 30 pounds of water per hour 
into dry steam at 70 pounds, gage pres- 
sure, from feed water at 100 degrees Fahr. 
As we computed, in Question and Answer 
No. 133, referred to by our present corres- 
pondent, that the boiler evaporated 3,300 
pounds of water per hour, its horse-power, 
by the above standard, would be 3,300 + 
30 = II0. 


(155) ‘*Central,” Ohio, asks: Is it 
necessary to understand drawing to be a 
good engineer? A.—There may be some 
question both as to what constitutes a 
good engineer and as to what may be 


‘meant by understanding drawing. A man 


may be competent to keep a common sta- 
tionary engine running satisfactorily with- 
out understanding drawing, and he may 
be called a good engineer. To run any 
modern engine of the first class, to keep it 
in proper working condition, and to de- 
velop the required power with the best 
economy of fuel, the “good” engineer, 
who knows how to work the throttle valve 
and the oil can, and occasionally to pack 
a stuffing box, must become a much better 
engineer. He must learn of the details of 
engine construction and of the theories 
connected with the burning of fuel, the 
generation of steam, its action in expan- 
sion and condensation, and many other 
matters intimately connected with these 
things. He must be a student more or 
less of books and papers treating upon 
these topics. He must read and under- 
stand both the text and the illustrations, 
without which no work of the present 
day can be considered complete. If he 
understands the illustrations, then he to 
that extent understands drawings, as 
nearly all illustrations are merely repro- 
ductions of what have previously existed 
as drawings. If by understanding draw- 
ing is meant that the good engineer should 
understand the making of drawings and 
be capable of executing them himself, we 
think that he should. A good engineer 
should be capable not only of running the 
engine, but also of either repairing or di- 
recting the repairs, and the latter can 
scarcely be done satisfactorily without 
some ability to draw, occasionally, neces- 
sary parts that may be wanted. If the 
ability to describe what is wanted by words 
is desirable, that of describing the same 
by visible lines showing outlines and 
dimensions and the relations of parts, is 
also desirable. As to how a practical 
knowledge of mechanical drawing is to be 
acquired and the ability to execute de- 
veloped, there is but one way, and that is 
by the actual doing of it. There is no art 
that is so little communicated to a learner 
from a teacher and is so completely a per- 
sonal development as this. The majority 
of draftsmen, and the best of them, have 
had little or no instruction, and anyone 
capable of becoming a competent drafts- 
man at all may become so by practice and 
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observation alone. A book of instruction 
in drawing consists, at the best, almost 
entirely of examples of drawings, and such 
examples may be found in the columns of 
the “American Machinist” as good as in 
any “drawing” book. 2. Where can I get 
a good book treating on Engineering? 
A.—There are many such books. The ad- 
vertisement of the book department of the 
“American Machinist” will contain the 
names of such books, the list changing 
from time to time. Bourne’s “Catechism 
of the Steam Engine” is probably as good 
as any book for an engineer to start with. 


A A A 


s oF 
Business Specials. 
Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Gear wheels, gear cutting. Grant; see page 12. 

Forming Lathes, Mer. Mach. Tool Co., Meriden, C. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Honest Mach. Oils. F.8.Pease Oil Co., Buffalo,N.Y. 


Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Presses and dies for bar and sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Just Issued—Catalog No.8. Mailed free. Clayton 
Air Compressor Works, 28 Cortlandt st., New York. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Form’g and reliev’g lathes for back’g off formed 
cutters; gear cutters for cutting 2 teeth at a time, 
any pitch, 2 to 48. R.M. Clough, New Haven, Ct. 


Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “Brief History of Patent 


Legislation.” 


For Sale or Rent—Foundry and Machine Sho 
with additional land ; in good condition and we 
equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York. Terms easy. 
Call or address, Room 41, 22 William st., N. Y. 
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Are Our Warships to be Run With- 
out Engineers? 

We append a number of extracts from 
a communication to the Philadelphia 
“Public Ledger,” August 18th, which 
seem to suggest the above question: 

What is the United States Navy to do 
for trained and educated engineers? * * * 
Two of the engineers of the battle ship 
“Indiana,” men upon whom the responsi- 
bility for the motive power of this great 
engine of destruction rests, are now lying 
in a hospital as the result of overwork. 

* * * * Many of the war vessels in our 
navy cannot be kept up to the point of 
maximum efficiency for want of engineers. 
Owingtothe onerous duties imposed upon 
engineers by reason of their lack of num- 
bers, the Engineer Corps has found it 
impossible to perform its duties properly. 
Officers of the Engineer Corps, striving 
loyally to perform the duties of two and 
three men, have been forced either to 
leave the service by their sense of self- 
respect, or have been carried from their 
work to hospitals, exhausted through 
overstrain. 

An examination of the Naval Register 
and of the records of the navy since 
steam became the motive power indicates 
a steadily decreasing number of engineer 
officers, and a quite as steadily increasing 
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responsibility and duty placed upon the 
Engineer Corps. On the Ist of January, 
1896, there were but 173 engineers in the 
navy, a smaller number than at any other 
time since 1860. It is interesting to note 
that, during the same period, in the line, 
or sailor branch of the service, there were 
714 Officers, or 4.13 line officers to each 
engineer. Since 1866, the line has in- 
creased and the Engineer Corps dimin- 
ished, until, on the first of the present 
year, there were over 80 per cent. more 
line officers than there were in 1866, and 
55 per cent. less engineers than at that 
date. In 1864, one year before the close 
of the war, there were 2,846 line officers, 
regulars and volunteers, and 1,728 engi- 
neers, or a ratio of 1.64 to 1. There were 
in the regular service at that time 464 line 
officers and 501 engineers, more engineers 
than line officers. The ratio of line officers 
to engineers since 1866 has increased from 
1.64 to I to 4.13 to 1, although in that time 
the greatest progress has been made in 
steam engineering, sails have ceased to bea 
factor,and the work formerly thrown upon 
sailors and line officers in moving the 
vessel from port to port and in action has 
been transferred to the officers in charge 
of the engine room, the boiler rooms, and 
the innumerable auxiliaries which form 
the motive power of the modern man-of- 
war. 
* * + * * 

The English Navy list shows 1,731 line 
officers and 795 engineers, a ratio nearly 
twice the proportionate number of engi- 
neers in the United States Navy. Prac- 
tically the same proportion exists in the 
navies of other first-class powers. 

. * * * * 

Since the year 1864, with a steady de- 
crease in the proportionate number of 
engineer officers in the navy, there has 
been an amazing increase in the horse- 
power of engines on our men-of-war, and 
a phenomenal development in the ma- 
chinery which has taken the place of sails 
in propelling our war vessels. The most 
powerful vessel of to-day, so ex-Engineer 
Mattice states over his signature, has the 
same number of engineers that the small- 
est ironclad had in 1864, although the 
modern ship has over fifty times the en- 
gine power of the former. There was not 
a ship in the navy in 1864 that could de- 
velop over 1,000 horse-power. Few of 
the ships of the new navy have less than 
5,000 horse-power, and they run as high 
as the 20,800 horse-power of the “Minne- 
apolis,” which ship carries but four engi- 
neers, a number smaller by one than the 
monitor “Nantucket” carried twenty years 
ago, which vessel had only 340 horse- 
power. When it is stated that in 1864 
there were 268 steamers in commission 
and seventy-nine sailing vessels, and that 
with twenty per cent. of the vessels with- 
out engines there were only 1.64 line offi- 
cers to each engineer, while to-day, with- 
out a sailing ship in commission, there 
are 4.13 line officers to each engineer, the 
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situation is presented without the need of 
detailed argument. 

But it must be noted in addition that 
since the war the compound engine, the 
triple and quadruple expansion engine, 
forced draft and air-tight fire rooms, boil- 
ers increasing their pressure from 40 
pounds to 160, and ships divided into 
water-tight compartments, requiring sep- 
arate inspection, have all come into vogue. 
So, too, have the twin screws and 
triple screws. In 1864, a couple of donkey 
pumps and the main propelling engines 
comprised the machinery of the large ma- 
jority of our men-of-war. Even the mon- 
itors, with engines for working the turrets 
and for ventilating, had not over half a 
dozen engines in all. To-day the cruiser 
“Columbia” has no less than ninety sepa- 
rate engines, having 172 steam cylinders. 
It is impossible to evade the question why 
the number of engineer officers in the 
navy has been increased in tenfold in- 
verse ratio to the increase in their duties 
and their responsibilities. And the con- 
clusion, as ex-Engineer Mattice states it 
in his sensational pamphlet addressed to 
Representative Wilson, of the House 
Naval Committee, is that there is some- 
thing radically wrong in the personnel of 
the service. 

+ * * * * 


The Engineer Corps has been denomi- 


. nated, and is frequently sneered at as “a 


” 


corps of machinists” and “greasers,” not 
to be classed socially with the line, be- 
cause their duties compel them to work 
between the decks, and have no connec- 
tion of initiative with the navigating of the 
vessel from the bridge or the firing of the 
guns from the turrets and sponsons. 
There has been a studied attempt to pre- 
vent naval cadets from entering the En- 
gineer Corps by continued statements that 
those officers constituted “a non-military 
class,” and that their duties could be as 
well performed by civilians or by “war- 
rant officers,” classing with boatswains, 
gunners, carpenters and sailmakers. In 
view of the facts presented, the line offi- 
cers, who are superior in numbers in 
Washington, cannot deny the need of ad- 
ditional engineers in the navy, but they 
insist that such increase in the number of 
engineers, if made it all, shall be made in a 
manner which will not decrease their own 
relative importance as line officers. 

It is interesting to note that, while the 
prime need of the navy is a lack of en- 
gineers, the last Navy Register shows 
eighty-four line officers on duty in Wash- 
ington, or nearly a third more than on 
board all the ships of the North Atlantic 
fleet. The engineer and staff officers in 
Washington are naturally few in numbers. 
They are forced to do duty at sea because 
the requirements of the service demand 
every available officer. With only sev- 
enty Chief Engineers in the navy and 130 
commanding officers, there is naturally 
more place in the Navy Department at 
Washington for officers of the line than 
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for officers of the Engineer Corps. 
These latter find that duty and the re- 
quirements of the service call them to 
swelter between the decks of men-of-war, 
while the surplus officers of the line can 
dance attendance upon social functions in 
Washington and pull wires in the com- 
mittee rooms of the Capitol. 

Affairs have reached a crisis. It is 
necessary that something should be done, 
and done at once, to increase the numbers 
of the Engineer Corps, and to increase 
the inducements for educated mechanical 
engineers who are gentlemen, to enter the 
service of the United States, and to give 
of their knowledge and experience to the 
maintenance of the efficiency of the 
Davy. 

The taxpyers of the United States who 
are inclined to be liberal in the upbuilding 
of the navy, do not care a straw for the 
quarrels and jealousies of the line and 
staff. Their representatives in Congress 
have voted generous appropriations for 
the construction of the battleships, cruis- 
ers, gunboats and torpedo boats. They 
will demand, as they ought to demand, 
that these vessels shall be efficiently offi- 
cered, and that the millions of dollars ex- 
pended in their construction shall not be 
put to hazard on account of an absurd 
difference of opinion as to the social rank 
of men, graduates of the Naval Academy, 
who walk the decks, and those also ap- 
pointed from Annapolis, who are respon- 
sible for the maintenance of the machinery 
of the vessel. The average taxpayer of 
the country will refuse to be drawn into 
controversy regarding the relative value 
from a social standpoint of the line and 
staff officer. If he is at all acquainted 
with the modern merchant marine he will 
promptly give his verdict that in times of 
peace those in charge of the motive power 
of the ship have much more responsibility 
than those who walk the quarter deck, and 
that in times of war the duty of the engi- 
neer officer, called upon to see that the ves- 
sel answers to every command of the cap- 
tain, is quite as much of a military char- 
acter as that of those who fifty years ago 
took their orders from the commanding 
officer, set and took in sails and kept the 
old-line frigate in condition to overtake 
and meet an enemy and to manoeuvre 
with the motive power which has since 
that time been superseded by steam. It 
is high time that Congress should insist 
upon legislation for the relief of the 
Engineer Corps of the navy, without refer- 
ence to the demands of the line officers 
for the enactment of laws which would 
increase promotion in that branch of the 
navy. There is necessity for legislation 
for both line and staff. No one denies 
that the younger officers of the line shou'd 
be earlier given responsibility and com- 
mand. No one who has studied tie 
question doubts for a moment that a sys- 
tem which permits officers of the line to 
spend two-thirds of their time on shore 
because no command can be given them 
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at sea, is wrong and should be rectified. 
The trouble with all attempts at legisla- 
tion at Washington has been that the line 
officers of the navy have attempted to in- 
fluence Congress purely from the stand- 
point of their own class; that, owing to 
their superior numbers at the National 
Capital, they have believed it possible to 
forward their own interests by dragging 
down those of the staff, and that until the 
present year they have never met opposi- 
tion worthy of the name, or an exploitation 
of the conditions which are at once a dis- 
grace to the navy and an outrage upon 
the taxpayers of the United States. 
J. M. C. 
A A A 


Literary Notes. 


LES MOTEURS. By Julien Lefevre. Doctor of 
Sciences, Professor inthe School of Sciences of 
Nantes. Paris: J. B. Balliere et Fils. 


This volume, 5x7 inches in size, con- 
taining 384 pages and 141 illustrations, 
consists of a treatise upon various types 
of motors using a working fluid other 
than steam. The first of the three main 
divisions of the book is devoted to hy- 
draulic motors, and the second to wind- 
mills. The third, and by far the most 
extensive part, treats of gas engines, with 
a chapter upon petroleum motors, and 
concludes by considering briefly the appli- 
cations of both of these to electric lighting, 
carriages, etc. The subjects are handled 
in a readable rather than an exhaustive 
manner, though under the head of gas 
engines quite a variety of forms are de- 
scribed. A few pages are given to an 
outline of the principles of thermody- 
namics, to assist in understanding what 
follows; but the amount of abstract the- 
ory laid down throughout the book is not 
large. A little space is devoted to de- 
scribing the different gases used for ex- 
plosion in gas engines. In regard to 
windmills, M. Lefevre’s intent is similar 
to that of M. Gustave Richard, in whose 
“Mechanique Generale Americaine,” re- 
cently noticed in these columns, and to 
which M. Lefevre is considerably indebted, 
a chapter is devoted to them—viz., to in- 


,troduce the American systems of wind- 
mills to the French people, who evidently 


fave not yet fully appreciated the prac- 
ticability of their various applications. 
We think this work may be adjudged a 
very fair handbook upon the classes of 


-motors of which it treats. 


A A A 


Commercial Review. 


‘rw York, Saturpay Evenine, Avcust 22D. 


Iron Working Machinery. 

The case of the machine market allows 
n easy diagnosis: Domestic trade is in 
a state of suspended animation, though 
with some chance of improvement; ex- 
port trade is characterized by a nervous, 
but vigorous vitality. 

It would be difficult to find anyone in 


~ 
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this city, engaged in the above line of 
business, who pretends that there is much 
to do at home. It is a well-recognized 
fact that there will not be much until the 
election is past, and this is accepted in a 
philosophical manner. That time is not 
far off, and of what is to follow abundant 
hopes, colored, of course, by uncertainty, 
are entertainable. The little business that 
is to be expected in the meantime is a 
relatively trivial matter, but even as to 
this, some authorities report the outlook 
a little better than the present state of the 
market. There is likely to be some trade 
in bicycle manufacturing tools, although 
not a great deal. 

The remark is made by a man just re- 
turned from the New England States, 
that shops there are working on short 
time, and that the cycle industry is de- 
pressed, but would be in better shape were 
it not for politics, and that at least the im- 
portant concerns engaged in it are ex- 
pected to be more actively employed be- 
fore long. 

But it is the export trade which this year 
is to bridge over the deep gulches of the 
market, as the home trade in bicycle tools 
did last year. This is especially apparent 
at the present time; but it is not a thing of 
instantaneous, although of rapid growth. 
The advantages offered by foreign trade 
have found extensive recognition, and rep- 
resentatives—often prominent members— 


of many companies are now in Europe en- 


deavoring to further the cause; and owing 
largely to the strenuous efforts made to 
obtain them, a gratifying number of orders 
are coming back over the cables. It is 
even now hinted that, at the present rate, 
it will not be long before the choicest fruits 
of the harvest are gathered in, and that the 
European bicycle furore will subside within 
another year, as that in the United States 
has done already; but although the finest 
picking enjoyed by those early upon the 
field may not be of long duration, the ex- 
port movement would seem to be of an im- 
portant and substantial nature, very dif- 
ferent from last year’s ephemeral rush into 
bicycle making. 

The tools exported are distributed over 
a wide territory and a wide range of appli- 
cations, which are both of them excellent 
features. Some orders, for instance, men- 
tioned by a large company domiciled in 
this city are for machinery to supply a 
bicycle manufactory in Sweden, and a 
marine engine works near Antwerp, beside 
locomotive tools soon to be shipped to 
Russia; another company mention Eng- 
land, Russia, South Africa, etc. England 
and Germany are very busy, and accord- 
ing to the experience of a Rhode Island 
company who, for the last four months, 
have had more foreign orders than they 
could fill within a reasonable time, France 
comes in about third. One concern tells 
us that the character of its export business 
is changing considerably, and that it is 
looking across the Atlantic to supply the 
deficiencies caused in the coastwise trade 
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by the Cuban war. The tools in best de- 
mand for export are not of the largest size. 

A recent item of news regarding the ex- 
port trade with the Far East is that the 
United States consul at Cologne reports 
American barbed wire and wire nails to 
be selling in Japan cheaper than the Ger- 
man product, and that Hamburg import- 
ing houses are buying wire from the 
United States because the Japanese have 
begun to order directly from this country. 
The Ferracute Machine Company, Bridge- 
ton, N. J., have received an order for the 
supply of about $13,000 worth of minting 
machinery to the Chinese Government. 
They have just made a shipment of two 
large presses for electrical works in Buda- 
Pest, and have obtained considerable other 
foreign trade. Their works are running 
full time and with a full force of men. 

The reports of cargoes of outward- 
bound vessels which were included in the 
New York Custom House returns during 
the week ending August 22d, show ship- 
ments of machinery to the amount of 
$182,780. Some $30,000 of this amount 
consisted of coastwise trade; about twice 
as much was bound for Europe; and 
there was a $46,978 shipment for Cape 
Town. 





The iron market is still quiet, and of the 
metals, copper is firm, tin about holding 
its own, lead and spelter weak. 


Quotations. 


New York, Monday, August 24th. 
Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............ $11 75@ $18 00 
No. 2 foundry, Northern............. 11 25 @ 12 00 
No. 2 plain, Northern.... .. ie 
Gray FOrgRe.....6....-... oaseedeee esse 10 50 10 75 





No. 1 foundry, Southern............. 10 75 11 25 
No. 2 fuundry, Southern............. 10 25 @ 10 75 
No. 3 foundry, Southern...........-. 975 @ 10 00 
No. 1 soft, Southern.........00..+00 10 25 @ 10 50 
No. 2 soft, Southern ..... eovepeecece 975 @ 1010 
Foundry forge, Southern....... cooee 9B QD 9% 


Bar Iron—Base—Mill price, in Carloads, on dock 
common, 1.10 @ 1.20c. : refined, 1.20 1.35¢c. Store 
prices: common, 1.40 @ 1.50c.; refined, 1.50@ 1.70c 


Tool Steel—Ordinary sizes, standard quality. 534 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 


Machinery Steel—From store, about 1.75. 
Special brands upward. 


Cold Rolled Steel Shafting—Base size in car- 
loads, about 2i4c.; 234c. for smaller quantities 
from store. 


Copper—Carload lots. Lake Superior ingot, 10% 
@lic.; electrolytic, 10% @ 1034c.; casting copper. 
10% @ 1014. 


‘Pig Tin—For 5 and 10-ton lots, 13.40c. f. 0. b. 


Pig Lead—In carload lots, 2.65c. 


Spelter—In carload lots. New York delivery 
3.65 @ 3.80c. for standard Western brands. 


Antimony — Cookson’s, 7.25c.; Hallett’s, 6.40c.; 
Japanese, 6.40c. 


Lard Oil—Prime city, present make, 39 @ 40c. 
A A A 


Manufactures. 


A new water works will be installed at Fredonia, 
x. Y. 


The Lloyd-Booth Co., of Youngstown, O., are 
building a large machine shop. 


The council of Warren, Pa., contemplate build- 
ing a new $75,000 water works. 


Welwar Mfg. Co., Philipsburg, Pa., will erect a 
plant and put in new machinery. 


Harvey & WattsCo., Philadelphia, Pa., are about 
to place a line of new machinery. 
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' . (Continued from page 37.) 

The Salem Wire Nail Co., of Salem, O., will build 
an extensive addition to its works. 

A match company has been organized at Buck- 
ingham, Que., by the McLaren Bros. 2 

The {Stevenson Wrench Co., of Northeast, {Ind., 
will very shortly add new machinery. 

Loose & Weiser, Meyerstown, {Pa., will erect fa 
flint mill and will place new machinery.{= a | 

The Manufacturers’ Natural Gas Co., Kittanning, 
Pa., will erect new boilers, engines, etc. 

A new spool factory is being built by James Mc- 
Kinley at Black River, New Brunswick. 

King & Son, shoe manufacturers at Levis, Que., 
Canada., intend to enlarge their factory. 

The Ester Novelty Works, Pittsburgh, Pa., will 
erect a plant and install new machinery. 

The Kemp Manufacturing Company, of Toronto, 
Ont., purpose enlarging their power plant. 

The H. M. Myers Co., of Beaver Falls, Pa., are 
building a large addition to their rolling mill. 

Berks Light, Heat & Power Co., Reading, Pa., 
will erect a plant and install new machinery. 

The Seaman-Sleeth Co., Pittsburgh, Pa., will 
erect a large plant and place new machinery. 

The Lacock Street Railway Co., Allegheny, Pa., 
will erect a plant and install new machinery. 

The steel works at Bellaire, Pa., is being con- 
siderably enlarged by an addition on the north end. 

John Horting, Maytown, Pa., will install a gas 


machine, boiler for steam heating, tanks, radiators, 
etc. 

The Sintz Gas Engine Co., Grand Rapids, Mich.,. 
are building a new shop, 60 x 90 feet, two stories 
high. 


The Union Lock & Hardware Co., of Lancaster, 
Pa., will move to Pittsburg, Pa., and increase their 
plant. 

The Rempis & Gallmeyer Foundry Co., Grand 
Rapids, Mich., filed articles of incorporation re- 
cently. 

The Victor Mfg. Co., Cannonsburg, Pa., will 
erect an enameling works and will install ma- 
chinery. 

Goodman Engine & Machine Co., Pittsburgh, Pa., 
have been granted a charter and will install new 
machinery. 

The Cadwallader Coal Co., Wilkesbarre, Pa., 
wiil shortly install a full complement of mining 
machinery. 

Lingfelter Bros., McKees Gap, Pa., will erect a 
steam flouring mill and will install a line of new 
machinery. 

The Southwark Motor Co., Philadelphia, Pa., 
will build a plant and install new and improved 
machinery. ; 

The Lamont Chemical Co., Kane, Pa., have 
organized and will erect a plant and place new 
machinery. 

(Continued on page 39.) 
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Help Wanted. 
Situation and Help Advertisements only in- 

under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 

TO SUBSCRIBERS 


whose names appear on our subscription list, 
—_e will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to ~, aspace of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Compt. draftsman, wants pos’n. E. P., Am. Macu. 


Mech’! draftsman and designer, graduate, open 
for engagement; city pref'd. Box 279, Am. Maca. 


Expert steam engineer wants position as chief of 
steam plant. Address Box 263, AMER. MACHINIST. 











Wanted—By the Nellis Belt Fastener Co., 284 
Pearl street, New York, hustling salesmen on their 
patent fastener and pulley covering. 


Wanted—A position as foreman in general job- 
bing foundry ; can work men to best advantage ; 
a hustler; good reference. Box 266, Am. Macu. 


Reliable, correct and rapid young mech’! drafts- 
man wants pos.;7 years shop and drawing office exp. 
on gen. mach’y, col.edue’n. Box 281, Amer. Macu. 


Mechanical draftsman and pattern maker wishes 
to 2 te aoe with parties requiring practical man 
to take charge of shop as supt. Box 260, Am. Maca. 


Wanted—Competent mech’! draftsman who has 
had practical experience in high speed automatic 
cut-off engines. Address Box 265, AM. MACHINIST. 


Wanted —Foreman for boiler shop; must be 
familiar with best practice, and able to turn out 
good work at lowcost. Box 282, Am. MacH. 


Pattern maker, with 20 years’ experience on 
water works and all kinds of pumping machinery, 
desires a change; best references. Address Box 
270, AMERICAN MACHINIST. 


Position at small salary, about Sept. 15th, in line 
of mechanical engineering. by young man, age 23; 
good technical education and fair draftsman. Ad- 
dress Box 273, AMERICAN MACHINIST. 


Mech’! draftsman wants position ; experienced 
in Corliss engines and complete steam plants, roll- 
ing mill and steel works machinery, and general 
engineering. Box 267, AMERICAN MACHINIST. 


Skilled mech. wants posit. ; is comp. to improve 
and design means and methods of mfre. on small 
high grade tools and mach., and sup’tend construc.; 
thorough and progressive. Box 272, Am. Macu. 


Wanted—Position as superintendent of foundry 
and machine shop or iron and wood-working estab- 
lishment, by mechanical engineer of extensive ex- 
perience. Address Box 268, AMERICAN MACHINIST. 


Practical toolmaker and draftsman wants work ; 
has had experience on gun, typewriter, sewing 
machine and bicycle work ; experimental work a 
specialty. Address Box 269, AMERICAN MACHINIST. 


Foundry foreman, experien*ed in all the details 
of foundry business, with gocd references, would 
like position with reliable firm immediately ; dis- 
tance no object. Address, H. Oldfield, 40 Lyman 
Place, Detroit, Mich. 


Foreman pattern maker would like to correspond 
with any manufacturing company in need of a first- 
class man; experienced in handling a large force; 
can furnish highest references and go anywhere. 
Address Box 278, AMERICAN MACHINIST 


Wantea— Young man experienced in the account- 
ing department of large manufacturing machinists; 
one familiar with modern methods of keeping cost 
of production, record of stock,etc. Address, stat- 
ing experience, etc.. Box 277. AMER. MACHINIST 


College graduate, mech. drattsman and engineer; 
3 years shop and drawing-room experience, desires 
paying position with large mfg. concern ; assistant 
to chief mechanical engineer, or to erect mach’y,; 
best references. Address Box 280, AMER. MACH. 


Foundry toreman, Amer., age 38, "exp. and com- 
petent, would like to make change about Sept. 1st.; 
engine or ma. work, green sand, dry sand or loam; 
understands chemistry of iron and mixing and melt- 
ing ot same; good ref. Address Box 274, AM. Macu. 


Experienced mechanical engineer of Pittsburg, 
familiar with design and const’n of alliron and steel 
wks.’ mach’y and having good —~ aintance among 
the trade, wants to represent mach. shop or manfr. 
desirous of reach’g this sect’n. Box 257, Am. Maca. 


Wanted—By an Eastern Canadian firm building 
slide valve Corliss engs. and general work, a thor- 
ough, competent foreman to take charge of lathe 
and planer work; about 3@men. Must be strictly 
temperate, up to date and a hustler. Address, stat- 
ing wages required, Box 258 Amer. MACHINIST. 


A draftsman, who has technical education with 
four years constant service, and who has pro- 
duced fine drawings of the highest grade steam and 
gas engines, marine machinery and ice machines, 
wishes to change ; would join manufacturing con- 
cern or associate with mechanical engineer. Ad- 
dress Box 276, AMERICAN MACHINIST 


Young engineer, designer and draftsman, 12 years 
prac. exp. with leading builders and engineers, ad- 
vancing from apprentice to machinist trade to chief 
draftsman and designer, desires to negotiate with 
principals only; experienced on high duty, multiple, 
Corliss and other engines, hoisting, mining, pump- 
ing, compressing and transmission machinery; 
thorough in shop work and methods ; some selling 
and estimating. Box 275. AMERICAN MACHINIST 


Wanted—Instructor in machine designan me- 
chanics of machinery. Applicant to bea techni- 
cal graduate of not less than three years’ standing. 
Should give engineering and college record and 
references, minimum salary that will be accept- 
able and a list of two dozen machines that he is 
capable of designing. Work to begin September 
23d and only a moderate salary to be expected. 
Address Prof. Mechanical Engineering, 357 Market 
Street, Bethlehem, Pa. 


- 

Miscellaneous Wants. 

ar pry pense will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent as, snails So teat later than Sat- 
urday morning for ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 

Cheap 2d hd lathes & planers. S.M.York.Clev’d, 0. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 

Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co, 

Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill pea lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

Wanted—One good second-hand large foot-power 
lathe for bicycle work ; must be as good as new. 
Address Box 271, AMERICAN MACHINIST. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co. Middletown, Ohio. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call or get 
list17B. The Garvin Mach. Co., 440 Canal st., N. Y. 


A VALUABLE BOOK 


NEARLY READY. 


Gas, Gasoline ans Oil Engines 


By GARDINER D. HISCOX, M. E. 
400 Pages. 200 Miustrations. Price, $2.50. 


This book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
gines, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 


subject. 
ADVANCE ORDERS SOLICITED. 
Send for our catal —_ and special circulars of books 


oO 
for Machinists, Engineers, Electricians, and all prac- 
tical trades. ’ 


NORMAN W. HENLEY & CO., Publishers, 


REPAIR Trezuse showing Toot 
BICYCLES 
FOR A 














for 15. cents. : 3 3 3 


FRED FRASSE, 
17 Warren Street, 


Near Broadway, 


New York. 











and Shop Kinks mailed 
LIVING. 





9 
CONN. 


Pipe Cutting and Threading Machinery, 





FOR HAND OR POWER, 
ATCHET DRILLS, RATCHET DIE STOCKS AND 


CURTIS & CURTIS 
66 GARDEN ST., BRIDGEPORT, 
MALLEABLE IRON PIPE VISES. 


Rus 





Solder without 
srusine THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUID 


SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 


BETHLEHEM 
ROTARY SHEAR 


Will cut Sheet Metal and 
Piates 44 inch thick or less, iti 
circles, curves or straigh‘- 
away, any length, any width 
up to 31 inches. 


BETHLEHEM FOUNDRY AN? 
MACHINE COMPANY, 
South Bethlehem, Pa- 
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